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ADVERTISEMENT. 


'El H E 1 of 1 1 bad 
hardly been eſtabliſhed, before it re- 
ceived intelligence from various parts 
of England, of the ſingular, and almoſt 
incredible ſucceſs, with which Mr. 
Joſeph Elkington, a Warwickſhire far- 
mer prackiſed the Art of Draining 
Land; the publication or diſcovery 
of which, was repreſented to be one 
of the greateſt means of promoting the 
improvement of this country that could 
poſſibly be ſuggeſted. Itis unneceſſary 
to trace the various ſteps taken by the 
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Board for attaining ſo importantan ob- 
jet. It may be ſufficient to mention, 
that in conſequence of a motion made 


by its Preſident, on the xoth of June 


I 79 5, the Houſe of Commons voted 
an addreſs, © That his Majeſty would 


© be graciouſly pleaſed to give direc- 


ce tions for iſſuing to Mr. Elkington, 
ce as an inducement to diſcover his 


© Mode of Draining, ſuch ſum as his 


* Majeſty in his wiſdom ſhall think 
6 proper, not exceeding the ſum of 
ce Toool. Sterling, and to aſſure his 
% Majeſty that this Houſe will make 
ce good the ſame to his Majeſty.” 


Mr. Elkington's health being Wh | 


tremely precarious, there was a riſk 


that the public might loſe the benefit 


of the knowledge he had acquired, by 
\ - the 


N 
the experience of above 30 years, in a 
ſpecies of Improvement whichin theſe 
kingdoms ought to be conſidered as 
the baſis of every other. To prevent ſo 
unfortunate a circumſtance, the Board 
reſolved to ſend Mr. John Johnſtone, 
to viſit, in company with Mr. Elking- FF 
ton, the principal Drainages he was 2 
executing, and to take Drawings there- 
of. It is to be hoped that the follow- 
ing Report, the reſult of that journey, 
with the annexed Views and Sections, 
will furniſh the reader with very ſatis- 
tactory information upon the ſubject 
of this art, and, indeed, that, together 
with the Appendix, it will ſufficiently 
explain all the various Modes of 
Draining Land, whether practiſed by 
Mr. Elkington or others. 
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"THE writer, having, by appointment of the 


Board of Agriculture, and of the Highland Socie- 


ty of Scotland accompanied Mr. Elkington, on a 
ſurvey through thoſe counties of England, where 5 


he was executing the moſt remarkable drainages at 


that time (in ſummer 1796), for the purpole of 
acquiring a knowledge of his art; and having 
thus had an opportunity of ſeeing the operation 
carried on in all its ſtages, he hopes the following 
pages, will be found to contain the fulleſt and moſt 


correct narrative of that uſeful diſcovery, hitherto ' 


lad before the public A diſcovery, by which * 


many thouſand acres of the ſouthern part of this 


iſland have been already ſo much improved. 


When the writer has ventured to propoſe any thing | 
new, or that does not come within the bounds of : 
Mr. Elkington's practice, he has done ſo, not with 


a view of recommending his own, but from a 
deſire of giving hints that may be uſeful! to 


Others, 


TRE obſervations he has ventured to ſuggeſt, þ 


with regard to the importance of the object he is 
deſcribing, 
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viii PREFACE. | | 
deſcribing, and the real advantages to be derived 
from Mr. Elkington's mode of draining, he has 
endeavoured to eſtabliſh, by authentic quotations 
from the Agricultural Reports of thoſe counties in 
England, where theſe advantages are taken notice 
of; and from other der ſources of informa- 
tion. T5 


Ir cannot be expected, that he is to enter into a 
learned diſquiſition on the nature of ſprings, a phy- 
fical inquiry into the cauſe and formation of bogs, 
or into a chemical examination of the qualities of 
ſoil: Theſe are reſearches that come not within 
the limits of his knowledge, although i in ſome de- 
gree connected with the ſubject. He will content 
himſelf with briefly ſtating facts, ſo far as to ex- 
plain the principles of that art, and will endeavour 
to convey its meaning in the beſt language he can, 
ſo far as the nature of the ſubject will admit. 


Where he has uſed provincial words, which are al- 


moſt unavoidable in a georgical treatiſe of this kind, 
he has done ſo, becauſe they are the terms of ex- 


prefſion commonly applied; but he has alſo added 


fuch explanation, as will render their meaning gene- 
rally underſtood. „ e 


Brix aware, that, without the help of explana- 
tory ſketches, it would have been impoſſible to con- 
vey a juſt idea of the nature and principles upon 


which the ſyſtem i is founded; he has therefore given 
ſuch 


that produce ſprings and wetneſs in ground, as he 
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immaterial in itſelf, may ſerve. as a proof of the ir- 


this Report, more than to that of ſoils that are in- 


therto been leſs known or attended to, and as 
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ſuch Plans of the various fituations;” and Sections 
repreſenting the inclination of thoſe internal ſtrata, 


hopes will be uſeful in freilirating the güte 
of that knowledge. The origin of this diſcovery * | 
he has thought proper to explain, which, although 


cumſtances that firſt led Mr. oa M0 to a Know: | 
ledge of the art. 


To the drainage of bogs and other wet ag end i 
cauſed by ſprings, he has confined the ſubject of 


jured only by rain water ſtagnating on the ſurface; 
the former being a branch of the ſyſtem that has hi- 


the latter is a part of it more generally underſtood, 
and not ſo much the 5 82 of Mr. Elkington's 
practice. | 


Tax mode, however, of draining ſome foils, the 
wetneſs of which does not proceed from continual —& * 
ſprings, and where the auger is ſeldom applied, he 
has endeavoured to point out in a manner whereby 
it may be accompliſhed by means of much leſs cut- 
ting and expence than what has formerly been prac- 
tiſed. In the Appendix he has offered hints which, 
he hopes may be uſeful in directing the further im- 
provement of bogs, &c. after being drained; and 
alſo obſervations on the different modes of hollow 

and 
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* "IM draining in general, as more eſpecialy , 
Pe in the eaſtern counties of Trin 


|. 'To 1 8 Board of A Kc. and. to. the 
* Public, this Treatiſe is humbly offered, with a view 

| to facilitate the acquiſition of this uſeful art; and if, 

þ | | through its means, a deſire to proſecute: the im- 
* | provement it recommends ſhould be excited, the 
writer will feel a ſatisfaction, by having i in ſome | 
degree contributed to eſtabliſh that important ob. 
. ject; hoping, that by the influence of that Ho- 
5 nourable Board and of the Society, under whoſe 
patronage he attended Mr. Elkington, the know- 
ledge of it will be ſo much extended, as to render 
the practice of it general, in every ſituation where it : 
may be r with ne. 


Wurn it comes into the hd of ſome of thoſe 8 
intelligent Gentlemen, who have ſeen and are ac- 
quainted with the nature and method of Mr. Elking- 
ton's ſyſtem, the writer hopes they will paſs over 
any imperfections that this account may contain, and 
will not heſitate to correct ĩts errors, or to ſupply i its 


defects. 
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INTRODUCTIO N. 


Or all the arts that have excited the attention, or 
called forth the exertions of mankind, none has 
been diſcovered ſo valuable or ſo generally uſeful 
as agriculture, not only by rewarding the {kill and 


induſtry of the individual, but by exalting the proſ- 


perity of a nation. 


Iris undoubtedly the moſt ancient, and the foun- 


dation on which all other arts depend; a foundation 


every day becoming ſtronger and more reſpectable, 
by acquiring ſupport and encouragement from the 
firſt characters in this kingdom. Having now at- 
tained that degree of reſpectability which its nature 
and utility as a great national object deſerves, it 
cannot fail of exciting a very general attention to 
the practice of it; a practice by which the perma- 
nent intereſts of the kingdom may be ſo much ad- 
vanced. Agricultural purſuits are, of all others, 
the moſt conducive to health and vigour. The 

ſtudy 


4 „ r . Pp 


2 455 INTRODUCTION. 9 
ſtudy or theory of it enlarges the intellectual, and 
its practice employs in uſeful exerciſe the active L 
powers of man. By much the greateſt part of this 
iſland, both with regard to ſoil and climate, is very 
favourable to agriculture, and capable of much im- 
provement, the means of which are almoſt every 
where at hand. It is not the intention of this Trea- 
tiſe to ſhow what are the general improvements 
connected with Agriculture, but to explain and 
deſcribe that branch of it alone which may not on- 
ly be reckoned the moſt important, but one upon 
the practice of which moſt of the others, in certain 
ſituations depend. It is ſurpriſing that ſo few at- 
tempts have been made to reclaim and improve 
ſome of the many extenſive tracts of wet boggy land 
that are every where to be imet with in this coun- 
try; which, in the language of à late writer“, are, 
ce at preſent a reproach to the age, a diſgrace to 
the country, and a nuiſance to the occupiers}.” — 
In point of local advantages, land of this ENDS 
has a preference to every other kind of waſte 
ground, by being more productive when improved, 
and often lying in ſituations more ſheltered and ac- 
ceſſible to improvement, than many parts of barren 
land, which, OE dry, are in other reſpects leſs 
favourable 


, 


* Mz. BoswrI t on Water Meadows. 


＋ In an addreſs by the Preſident to the Board of Agriculture, on the cultivati- 
on and improvement of zhe waſte lands of Great Britain, printed in December 


1795, he ſays, “A conſiderable proportion of the wayes of Great Britain con- 
| | ſiſts 


INTRODUCTION, 3 
=X favourable to cultivation. Draining is the firſt: ſtep. 
towards the improvement of theſe, as well as of eve- 
ry other ſpecies of wet land. It is in every reſpect 
the moſt eſſential method by which their improve- 
ment or cultivation can be. accompliſhed ; and, 
- when executed with judgment, the advantages de- 
rived from it are not only immediate, but ſure and 
permanent. If land be in tillage, and remain wet, 
every manure that can be applied to it loſes its ef- 
fect, and fails to produce ſo abundant a crop as a 
much leſs quantity would yield when the land is dry. 
If in paſture, the graſs it produces is of a coarſe un- 
healthy nature, fit neither for feeding of ſtock, nor 
for being converted into hay. In ſheep walks, the 
bad effects of wetneſs are often ſeverely felt. 
The rot, that deſtructive malady among ſheep, 
chiefly proceeds from the nature of the herbage 
which too much noxious moiſture produces; and 
as it is a diſeaſe hitherto deemed incurable, it can 
only be prevented by means of draining. 


Tux effects of draining, on the climate, are alſo 
conſiderable. In hot weather, the exhalations that 
ariſe from large tracts of moſs and marſny ground, muſt 
increaſe the humidity of the climate, and render it 

| unſalubrious 


ſiſts of lands of a wet and boggy nature, which it has yet been ſuppoſed was the 
moſt difficult to improve and cultivate. Fortunately, however, diſcoveries have - 
been made in the art of draining ſuch bogs, by Mr. Joſeph Elkington, a farmer 
of the county of Warwick, as renders the improvement of ſwampy land a mat- 
ter of much leſs difficulty or expence than formerly. 


3 | INTRODUCTION. 
unſalubrious to the inhabitantsy as well as injurious 
both to animal and vegetable life; hence, in ſuch 
ſituations, animals are unhealthy, and every kind 
of grain is longer in coming to maturity, its harveſt 
precarious, and the quality of its produce inferior, 
occafioned by the dampneſs of the (Gil, and i impurity 
of 1 — 


THz drape of one large tract of land may "IP 
niſh water for the accommodation of another, which, 
if colle&ed in ſufficient quantities, may be convert- 
ed to its improvement by irtigation. By the ſame 
means a more abundant and regular ſupply of water 
may be obtained, to drive mills and other machinery 
conſtructed for various purpoſes, and for ſupplying 
canals or artificial navigations, houſes, fiſh ponds, 
&c. It may alſo be applied, with great advantage, 
in the caſe of mines, by diminiſhing the quantity of 
water found 1 in working them, as ſhall afterwards be 


ſhown. 


AN 


Ar 


9 J * * 
AN 7 CY 


ACCOUNT 
OF THE | | 
' MOST APPROVED MODE _ 


DRAINING LAND, Ge. 


CHAPTER I. 


Origin of the Diſcovery made by MR. ELKINGTON, 


and the means that firſt led him to a Knowledge of 
tbe Art. Fs | 


TRE reaſon for introducing the ſubject of this 
chapter has been ſtated in the preface. It may be 
neceſſary to add, that the annexed plan was taken 


on the ſpot, in preſence of Mr. Elkington, for the 


purpoſe of aſcertaining the nature of the original 
diſcovery, and the explanation and information re- 
lating to it having been alſo received from Mr. 


Elkington there, and from others of reſpectability 


in that neighbourhood, the veracity of it may be 
"N depended 


6 APPROVED MODE OF DRAINING LAND. 


depended on. In the year 1763, Mr. Elkington 
was left by his father the poſſeſſion of a farm called 
Princethorp, in the pariſh of Stretton upon Dunſ- 

more, and county of Warwick. The ſoil of this 
farm was very poor, and in many places ſo ex- 
tremely wet, that it had been the cauſe of rotting 
ſeveral hundred ſheep, which was the firſt means 
that determined him if poſſible, to drain it, which 
he began to do in 1764. The field in which he 
began was of a wet clay ſoil, rendered almoſt a 
ſwamp, (and, indeed, in ſome places, a faking bog), 
by the ſprings iſſuing from a bank of gravel and 
fand adjoining it, and overflowing the ſurface of the 
clay in the manner deſcribed in the annexed plan, 
which is a true repreſentation of it. In order to 
drain this field, he cut a trench about four or five 
feet deep, a little below the upper fide of the bog, 
or where the wetneſs began to make its appear- 
ance ; and after proceeding with it ſo far in this 
direction, and at this depth, he found it did not 
reach the main body of ſubjacent waters, from whence 
the evil proceeded. On diſcovering this, Mr. El- 
kington was ata loſs how to proceed. At this time, 
white he was conſidering what was next to be done, 


one of his ſervants accidentally came to the field nl 


where the drain was making, with an iron crow or 
bar, which the farmers in that country uſe in mak- 
Ing holes for fixing their ſheep hurdles. Mr. El- 
kington having a ſuſpicion that his drain was not 
Keep enough, and a deſire to know what kind of 

| ſtrata 
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ſtrata lay under the bottom of it, took the iron bar 
from the ſervant, and after having forced it down 
about four feet below the bottom of the trench, on 
pulling it out, to his aſtoniſhment, a great quantity 
of water burſt. up through the hole he had thus 
made, and run down the drain. This, at once, 
led him to the knowledge of wetneſs being often 
produced by water confined farther below the ſur- 
face of the ground, . than it was poſſible for the 
uſual depth of drains to reach, and induced him to 
think of applying an auger, as à proper inſtrument 
in ſuch caſes. Thus did the diſcovery originate 
from chance, the parent of many other uſeful arts! 
In this manner, he not only accompliſhed the 
drainage of this field, which ſoon rendered it com- 
pletely ſound, but r all the other wet 4 

on his farm. | 


Taz ſucceſs of this experiment foon el 
1 Mr. Elkington's fame, in the knowledge of drain- 
ning, from one part of the country to another; and 
2 after having drained ſeveral farms in his neighbout= 
hood with equal ſucceſs, he at laſt came to be very 
generally employed, has been fitice, and is now, in 
various parts of the kingdom, which ſhall be more 
particularly taken notice of in the ſequel. It is, 
indeed, now impoſſible for him to execute half che | 
employment he has in hand, or to accept the nu- 
merous offers that are every day made to him. 
From his long practice and experience, he is now. 
B 2 o 
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ſo ſucceſsful in the works which he undertakes, and 
alſo in judging of the internal ſtrata. of the earth 


and nature of ſprings, that he can, with remarka- 


ble preciſion, zudge where to find water, and where 
to trace the courſe of ſprings that make no appear- 
ance on the ſurface of the ground. The rules on 


which he acts, with regard to theſe diſcoveries, will 
be afterwards explained in treating of the nature e of. | 


wet ground cauſed by ſprings. 


( 


LasTLY, Within theſe few years paſt, ſince his 


practice has been ſo widely extended, and ſo ge- 
nerally ſucceſsful, he has drained in various parts of 
England, particularly in the midland counties, ma- 
ny thouſand acres of land, which from being ori- 


ginally of little or no value, is now as productive as 


any in the kingdom, capable of producing the moſt 
valuable kinds of grain, or of feeding the beſt and 
healthieſt [pies of ſtock. 


our have erroneouſly entertained-an idea that 


Mr. Elkington's ſole ſkill lies in applying the au- 
ger for the tapping of ſprings, without attaching 


any merit to his method of conducting the drains. 


The accidental circumſtance above ſtared gave him 


the firſt notion of uſing an auger, and directed bis 
attention to the practice of draining, in the courſe 


of which he has made various uſeful diſcoveries, 
which are herein afterwards more fully explained. — 
that draining, 


It will be ſufficient here to remark, 
9h | : according 
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according to his principles, depends upon three 
points: I, Upon finding out the main ſpring, or 
cauſe of the miſchief, without which nothing effec- 
24, Upon taking the level of 
that ſpring, and aſcertaining is ſubterraneous bear- 


tual can be done. 


ings, a meaſure never practiſed by any till Mr. El- 
kington diſcovered the advantage to be derived from 


it; for, if the drain is cut a yard beyond he line of 


the ſpring, you can never reach the water that 1. 
ſues from it, and by aſcertaining that line by means 


of levelling, you can cut off the ſpring effectually, 


and conſequently drain the land in the cheapeſt and 
moſt eligible manner. The manner in which this is 
done will be afterwards deſcribed. And, 3dly, By 


making uſe of the auger to reach or tap the ſpring, 


when the depth of the drain is not ſufficient for that 
purpoſe, | 


In regard to the uſe of the auger, though there 


is every reaſon to believe Mr. Elkington was led | 


to employ that inſtrument from the accidental cir- 


cumſtance ſtated above, and did not derive it from 
any other channel; yet there is no doubt that others 


have hit upon the ſame idea, without being indebted 
for it to him. It is ſaid, that in attempting to diſco- 
ver mines by means of an auger, ſprings have been 
tapped, and the adjacent wet ground thereby drain- 


ed, either by letting the water down, or giving it 
vent to the ſurface. 
uſe of in bringing water into wells, by boring in 


The auger has alſo been made 


the 


APPROVED MODE OF DRAINING LAND. 9 


G — — 
2 7 - 
3 . 


10 APPROVED MODE OF DRAINING LAND. 
the bottom of them, to ſave the expence of digging, © 


eſpecially in Italy, where it is probable that the 
practice is very ancient. But, hat it has been uſed 
in draining land before Mr. Elkington made that di 2 
covery, no one has ventured to * | 


" In Dr. Nugent! 8 Travels through 1 


printed anno 1768 (of which an extract will be 


found in Chapter V.), there is an account of a mode 
of draining land, on prineiples in ſome reſpects of 


a ſimilar nature, not indeed by the uſe of the auger, 
but by making pits. And in a publication by Dr. 
James Anderſon, entitled © Eſſays on Agriculture 
and Rural Affairs, printed anno 1775, after de- 
ſcribing a mode of tapping the Doctor had adopt- 
ed, by ſinking ſmall pits, he adds, © I have often 
imagined that the expence of digging theſe pits 


might be ſaved, by boring a hole through this ſolid 


ſtratum of clay, with a wimble made on purpoſe; 
but, at I have never experienced this, I cannot 
ſay whether it would anſwer the defired end ex- 


actly.“ 


' 
VN 


Mr. EuxincTox, however, made uſe of the au- 


ger prior to the date of theſe publications, or to any 
hint he could poſſibly derive from any publicati- 
on, in the Engliſh language, though it is probable 
that, in ſo far as regarded tapping of ſprings for 
wells, the uſe of the auger was well known in ſome 


parts of Italy. Buffon ſtates, © That, in the city 


of 


\ ' . 
I 
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of Modena, and four miles round, whate vet part is 
dug, when we reach the depth of ſixty - three feet, 
and bore five feet deeper with an auger, the water 
ſprings out in ſuch force, that the well is fil- 
led in a very ſhort ſpace of time. This water 
flows continually, and neither diminiſhes nor in- 
creaſes by the rain or drought.” Mentioning the 
different ſtrata that are met with to this depth, he 
adds, © Theſe ſucceſſive beds of fenny or marſhy 
earth and chalk, are always found in the ſame or- 
der wherever we dig; and very often the auger 
meets with large trunks of trees, which it bores 
through, but which give great trouble to the work- 
men; bones, coals, flint, and pieces of iron; are al- 


ſo found. Ramazzini, who relates theſe facts, &c. 
Buffon's Nat. Hiſt. 
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CHAPTER II. 
On the je principles of Ms. ELxincro! s Mode of 


e 


Tr is remarkable that the principles on which the 
raining of land depends, being ſo great a deſider- 
atum in agriculture, ſhould have been ſo little 
known or attended to, or that the practice of it, 
according to theſe obvious principles ſhould have 


been fo much confined, while improvements in 


the other branches of huſbandry have been carried 
almoſt to the higheſt * perfection 


HOwEVIR 
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Howvxx intricate or obſtruſe it may hitherto 


have been conſidered even by thoſe who were other- 
wiſe well informed in the theory of agriculture, of 


which it forms the moſt important branch; vet it 


will appear, from the following obſervations, to be 
founded on circumſtances the moſt plain and ratio- 


nal, and which when reduced to practice, produce 


thoſe effects which a ſimple knowledge of the cauſe 


3 points out. 


Wxrxss in land proceeds from two cauſes, as 


different in themſelves as the effects which n pro- 


duce. 


ö 


It proceeds either from rain water ſtagnant on 
the ſurface, or from the water of ſprings iſſuing 


over, or confined under it. On clay ſoils, that 


have no natural deſcent, wetneſs is commonly pro- 
duced by the firſt of theſe. cauſes; but, in variety 
of ſituations, it may proceed from the latter. 


But, 


Tae prineiples of Mr. Elkington's art is ſo cloſe- 
ly connected with the nature of ſprings, that, with- 


out a knowledge of theſe, and the cauſes producing 
them, it is impoſſible to practiſe it with either ſue - 
ceſs or advantage; for furface draining, where the 


wetneſs proceeds from ſubjacent water, is only al- 


leviating the effect, in place of removing the cauſe. 


It will therefore be neceſſary in the fr place, ſo 


bd 


— 


$ - 
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far to aſcertain the nature of ſprings, and their con- 


nection with the formation of bogs, as to enable the 


practical drainer more eaſily to comprehend the 


theoretical part of Mr. Elkington' 8 ſyſtem. 


From its general external appearance, and by the 
perforations that have been made in it by quarries, 
wells, and other ſubterraneous pits, the earth is 
known to be compoſed of various ſtrata, which, 


being in their nature of oppoſite conſiſtence, are di- 


ſtinguiſhed by the names of porous and :mpervious. 
Thoſe ſtrata, which, from their more open com- 
poſition, are porous; and capable of receiving the 
rain water that falls on them, include rock, gravel, 
ſand, and ſuch marles as are of an abſorbent quali- 
ty. Clay, and a certain kind of gravel having a 
proportion of clay in its compoſition, which, by 
binding and cementing the ſmall ſtones together, 


renders it equally cloſe and tenacious as clay itſelf; _ 


with ſuch rock as of a cloſe and compact nature, 
without any fiſſures in it; are the principal ſtrata that 


moſt reſiſt the reception of water, and that are ca- 


pable of retaining it on their ſurface till exhaled by 
the ſun, or carried off by ſuitable drains, and are 
termed impervious. 


SPRINGS therefore originate from rain water fal- 
ling upon ſuch porous and abſorbent ſurfaces, and 
fubſiding downwards through ſuch, till, in its paſ- 
ſage, it meets a body of clay or other impenetrable 

| ſubſtance 


IF”; 
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ſubſtance, which obſtructs its farther deſcent, and 
here, forming a reſervoir or conſiderable collection 
of water, it is forced either to filtrate along ſuch 
body, or riſe to ſome part of the ſurface, where it 
oozes out in all thoſe different appearances that are 
ſo frequently met with. This is evident from the 
immediate diſappearance of the rain water, as it falls 
on ſome parts of the ground while it remains ſtag- 
"nant on others, till carried off by evaporation and 
from the ſtrength of ſprings being greater in wet 
than in dry ſeaſons. Hence, after inceſſant rains, 
they are obſerved to break out in higher ſituations, 
and as the weather becomes drier, give over run- 
ning out, unleſs at their loweſt outlets. The 
ſtrength of ſprings alſo, or quantity of water which 
they iffue, depends chiefly on the extent of high ml 
ground, that receives and retains the rain, forming i 
large reſervoirs, which affords them a more regular 
ſupply. Thus, bog-ſprings, or thoſe that riſe in 
valleys and low ſituations, are much ſtronger, and 
have a more regular diſcharge, than thoſe which 
break out on the higher ground, or on the ſides of 
hills. 


- 
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INDEPENDENT of theſe eauſes, there are certain- 
ly great ſprings contained in the bowels of the earth; 
otherwiſe, how could the many rivers that interſect 


it be ſupplied with ſuch vaſt quantities of water as . 
they diſcharge, the rains falling on its ſurface, or pr 
the dews that deſcend, not being adequate for that WW ... 

purpoſe ? WW tir: 
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purpoſe ? But, as this may be conſidered among 
thoſe arcana of nature which have not yet been ſuffi- 
ciently explored, and lying at too great a depth to 
affect the ſurface, it comes not within the limits of 
the preſent 1 inquiry. 


With the nature ab cauſes of ſprings, that of 
bogs is intimately connected; for, where ſprings 
breaking out in the manner above deſeribed, run 
over a flat ſurface of clay, and cannot get off with 
WE ſufficient rapidity, or are not confined to a narrow 
channel; the ſuperabundance of water muft cauſe 
9 W the diſſolution of all the coarſe vegetables it pro- 
= duces, which, together with part of the natural ſoil 

ittelf, is formed into a peat earth, every year in- 
creaſing in depth; and the extent of ſueh bog or 
moraſs is according to the quantity of water, and 
to that of the flat ground on which it is formed“. 
The great object of Mr. Elkington's ſyſtem is, that 
of draining ſuch bogs, by cutting off entirely the 
ſource of the ſprings or ſubterraneous water that 
aauſes the wetneſs, either by flowing over the ſur- 
1 face, or by its being long confined under it. If the 


ſprings 


* Many and various are the conjectures reſpecting the origin of peat bogs 3 


ect 121 into the merits of which, it would be needleſs to inquire, Some ſuppoſe them 
Fr to have been formed at- the time of the general deluge, from the. huge trees 
T a8 that are found in them, and from a variety of other circumſtances that lead to 
or that ſuppoſition; but it is not ſo much the ſubject of this treatife to explain 
hat their probable origin, as the means by which ſprings or other accumulated wa- 
ter may be moſt eaſily cut toff from preſerving them 1 in their preſent unproduc- 
le 2 tive ſtate. 


* 
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; ſprings have a natural outlet, the object of the drakd an 
"ti is, to lower and enlarge it, which, by giving the m 
I water a more free and eaſy channel, will ſooner diſ- m 
j ; charge and draw it off, or will reduce it to a level 
j | ſo far below the n as to prevent it its overflow- 
q : ing it. 4 gr 
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n the ſprings. have no apparent outlet, but 
are either confined ſo far below the ſurface, as to 
injure it by conſtant moiſture, or by oozing out im- 
perceptibly through any ſmall pores of the upper 
ſoil; the object of the drain is, to give a proper 
vent to that water, and to extract more quickly and 

more effectually what has before been pent up in 
the boſom of the ſoil. The object of the auger, 
which in many inſtances is the fine quo non of the 
buſineſs, is ſimply to reach or tap the ſpring, and 
to give vent to the water thus pent up, when the 
depth of the drain does not reach it, where the level 
of the outlet will not admit its being cut to that 
depth, and where the expence of cutting ſo deep 
would be very great, and the execution of 1 it very 
difficult. 
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AccorDinc to theſe principles, this ſyſtem of 
draining has been attended with extraordinary con- 
ſequences in the courſe of Mr. Elkington's practice, 
which ſhall be more fully explained in the after part 
of this Report. By it, not only the land in the im- 
mediate vicinity of the drain, but alſo ſprings, wells, 

; and 
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made dry, with which r was no Pe Mes com- 
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ground to be drained, and the nature and inclinati- 


compoſed; as much knowledge as poſſible muſt be 


obtained of theſe before the proper courſe of a drain ; 
can be aſcertained, or any ſpecific rules given for 

iss direction or execution. But all theſe circum- 

r ttances will be more particularly explained in de- 

4 (cribing the parte of the ee wich which they 

5 are connected. | 

i opts 

el CHAPTER III. 

at . | 0 

> ) - - | CI LHW 24 "© | * — 

P rainage of Bogs and Fs Ground cauſed 2 Springs. 

oF | ; { . 

HE FI of extenſive | bogs, or tracts of 
of | i | arſhy ground injured by ſprings, is a part of the 
n- fem deſerving greater attention than any other, 
-* 8 Wand is in every point of view the moſt important, 
* because many extenſive tracts of ground of this de- 
95 _ are at preſent loſt to every uſeful - purpoſe 


to which they might be converted, from the miſta- 
ken 


and wet ground at a conſiderable diſtance, T9508 been 


As the whole Fac upon the ne af the 


on of the ſtrata of which the adjacent country is 
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ken notion of thoſe to whom they belong, that theit Wi 
nature is ſuch as to render them incapable of being 
drained. But however impracticable the drainage 1 
of ſuch bogs may appear, yet, by attention to Mt. 2 
Elk ington's mode, they are not only eaſily drained, WM 
and at little expence, but when they are made dry, 
are by far moſt valuable of any. The cauſe and 
formation of theſe bogs has been pointed out in the i 
preceding chapter. They may be divided into two 
claſſes, according to their ſituation, and the differ. 
ent methods of draining them. Thoſe of the firſt 
claſs are eaſily diſtinguiſhed: by the ſprings riſing 
out of the adjoining higher ground, in a regular 
line, along the upper ſide of the wet ſurface, which, 
together with the proper line of the drain, are deli- 
neated on the annexed plan (Claſs 1ſt). The ſe- 
cond claſs of ſpring bogs*" have the appearance of 
being ſtill more difficult to reclaim, / although, in Wi 
ſeveral reſpects, they are leſs ſo than the former. ; I A al 
Ix theſe, the many ſprings that appear, are not te 
confined to one regular direction along the upper th 
ſide, but burſt out promiſcuouſly over the whole th 
ſurface (eſpecially towards the lower ſide), forming 1 
quagmires that ſhake all around, and bend under Wi 
foot like a ſuſpended cloth, over which it is dan- WW 
gerous for the lighteſt cattle to paſs, and which Wi 


© Funk a. 


SQ xT© tn „ «© 


1 


— 


* So called in contradiſtinction to thoſe grounds that are wet and boggy by 
retaining ſurface water; and alſo to ſuch pear bogs or moſſes that do not origi- 
nate from ſprings. 
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: | ſhow themſelves at a diſtance, by the verdure of 


the grafs which the quags, or ſpots immediately. 


bund the ſpring produce. Of this luxuriant graſs 


ſheep are remarkably fond, and devouring it gree- 


dily, never fail being attacked with that incurable 


diſeaſe, the rot. This is mentioned the more par- 


WT ticularly, not only as a ſufficient motive to recom- 


mend their drainage in ſheep walks, but (as has 
a rready been noticed) being one of the principal 


cauſes that firſt induced Mr. Elkington to attempt 
the drainage of a ſimilar bog, in which he fortu- 


nately made that diſcovery which was the baſis of 


his future practice. Under the peat earth, that 


1 or ten or more feet, forms the upper part of theſe 


not 
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ſhow 


* by þ 


t origi” 


As 


1 | bogs, is found a bed of clay ſeldom of great depth, 
A and under that a ſtratum of ſand, gravel or rock, if 


the adjacent eminence are compoſed of ſueh.— 


W The clay bed immediately above and between this 


and the peat, being in many places very thin, and 
in ſome degree porous, the conſtant preſſure of wa- 
ter contained in the high grounds above, forces 


that under the bog, with which it is connected, 
through theſe. more porous parts of the clay and 


peat, where it burſts up, forming thoſe appear- 
ances juſt mentioned, which, together with the 


ſituation and courſe of the drain, are more clearly 


elucidated by the plan (Claſs 2d). Such are the 
general appearances that diſtinguiſh theſe two claſſes 


of bogs; but their is a variety of wet ground in- 


| jured by ſprings, which neither being ſo extenſive 
nor 
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nor ſo much inclined to peat, to theſe they term 


tions are — dee | 


it will be proper to arrange them in the order in 


amine the adjoining high grounds, in order to diſ- i 
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the /ame ſpring comes neareſt to that where the water x I 
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the greater extent of the high ground. contiguous to 


cory edi and a 


fers from moſs, the latter being covered with heath, and very often having no ver- 
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bog* cannot ſo properly be applied; but with re- 
gard to the mode of draining them, the ſame digs 


As iow are a variety of oliGitnſtaaces: that lead 
to a diſcovery of the proper line of the ſprings, and 
that muſt guide the direction of the trenches in 
draining theſe bogs, as well as every other deſcrip- 
tion of wet ground proceeding from the ſame caule ; 


which they follow, ITN to the execution ol 
the work. | 


Tas firſt thing to be obſerved is carefully to ex- 


cover what ſtrata they are compoſed of, and alſo 
to aſcertain as nearly as poſſible the inclination of 
theſe ſtrata, and their connection with the ground to 2 1 
be drained ; and to judge at what place the level of 


can be diſcharged. By this means the length of 
cutting, and in ſome meaſure the quantity of water 
that the drain will iſſue, if it be wanted for any par- 
ticular purpoſe, may be nearly aſcertained ; for, 


- the 


Bo properly ſignifies a quagmire covered with grafs, in which ſenſe it dif- 


dure on the ſurface at all. The greater abundance of ſprings in the former, 
alſo conſtitutes a material difference in their nature. | 
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W the bog, the more conſtant: and more abundant 5 
W will the diſcharge be; and if only a ſmall hill or 
1 narrow bank, little water can be expected to run — - 
from it in dry ſeaſons, when the porous * can ; 
receive no 1 m the rains. | 


— 


Tx ſureſt way 4 3 the, W u 

and he of the different ſtrata, is by examining the „ 

1 bed of the neareſt rivers, and the ſides of the banks e 

cut through by them, and any pits, wells, or quarries 
chat may have been dug in the neighbourhood.— 

HE Ruſhes and other coarſe;aquatics*. appearing on tie — 

ſurface may facilitate the inveſtigation; but theſe 2 

being often produced by ſtagnant rain water, where Jl 

there is no ſpring, cannot be truſted! to in caſes. 

where more minute preciſion is Dacre on 47. eat - 
Ir the reſiſting ſtratum immediately under the. 

2 pordus one lie horizontally. through the hill or 1 

bank, the ſurface below that level will be wet and 

ruchy on both ſides, and the upper ſide of the wet 

ground will be found varying very little from a level | 3 

all the way round. When this is the caſe, which fre- | 

quently happens, a drain properly conducted on the; 

one {ide of the hill will carry off the water chat 

cauſes the wetneſs on both.—See Plan, No. 3. 
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* SMALL elder buſhes, being of the ſame nature as tutbes and which grow 
| naturally on very wet foils, are ſure ſymptons of the line of the 


ſprings, as they either grow up immediately over the ſpring or below it, ſel- 
dom higher, unleſs where the water bucks 7 to, when the 9 is full. 
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drain, having a natural vent lower, Such has been 
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Ix the reſiſting 5 dip or incline more to the 
one ſide than to the other, the ſprings will iſſue 


only at the lower ſide of that ſtratum, conſequent- 


ly the one ſide of the hill will be wet, and the other 
dry. | + 8 I PR. / . e 


Ir is of mariah conſequence to Aalen which = 
of the different outlets that may appear on the ſur- 
face is the main ſpring, or that from which theſe 
outlets are ſupplied ; for by cutting off that, the 


others become dry, and is therefore one of the 


principal circumſtances upon which the true direc- 
tion of the drain depends. If, on the bank or ſlop- 
ing ſurface from whence the ſprings proceed, they” 
are found to break out at different levels, accord- 


ing to the wetneſs of the ſeaſon, and if thoſe loweſt | I 


down continne running while thoſe above' are dry, 
it is a fure ſigh that all the different outlets are con- 
nected with and proceed from, the ſame ſpring, 
and along the level of this under one of the line of 


the drain ſhould be directed, which, if properly 


executed, all thoſe above will afterwards continue 
dry. This is called the main ſpring, and thoſe. 
above the-overflowings of it. If the, drain was to 
be cut along the line of the uppermoſt of theſe. 
outlets, and the depth of it not reaching the level 
of thoſe below, the overflowings would only be 


carried off, the main ſpring ſtill continuing to flow 


and injure the ground below the bottom of the 


the 
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the common practice hitherto of draining ground 
in this ſituation where Mr. Elkington's method is 
not underſtood, and which was reckoned the moſt 
_ effetual and moſt approved mode. Wherever the 
uppermoſt ſprings made their appearance, there a 
trench was cut, Between the wet and the dry, as it 
is termed, which not being ſufficiently deep to in- 
tercept the water, others of the ſame kind were cut, 
one below another, the whole way down the decli- 
vity; and, being filled with. looſe ſtones nearly to 
the top, each carried off a portion of ſurface water 
only, without ever affecting the ſpring that cauſed 
the miſchief. The conſequence of ſuch drains is, 
that they render the ſurface drier while they conti- 
nue to run, but ſoon choking up, and burſting 
out in different parts, the ground ſoon becomes 
equally wet, or more ſo, than before they were 
made. It is more difficult to drain this ground a 
ſecond time even in the proper manner, as the ſur- 
face, by means of the former drains, being ſo much 
altered from its natural appearance, the true ſitua- 
tion of the ſprings cannot ſo eaſily be hit on; and 
the frequent burſts of the old drains increaſe the 


perplexity. | _ vr, 


Ir frequently happens that the uppermoſt (if the 
ſrongeſt outlets) are the main ſprings, and thoſe, be- 
low only Jeakages*.. _ 


Ex. Tasse 


0 
Fus term implies, that ſome of the you rom the main ſpring finds 


a paſſage 
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_ THEREFORE the ſame caution: is neceſſary to 4 
certain this before proceeding to mark out the 
drain, as from the main ſpring only the level muſt | 
be Wen, 2 in the x manner deſcribed i in Charter IN. 


Is 3 where the SLY owing is . 
the perpendicular ſituation, or preſſure of water be- 
hind, has Apt or fallen down, the drain muſt be | 
carried higher up the declivity than where the water 
has its apparent outlet, to the ſound ground that 
has undergone no change, and where the real ſpring 
will be intercepted ; the water in the ſlipt ſand be- 
low, being only leakages from that above, but . 
which is apt to deceive in cutting the upright 
trench. When the main ſpring riſes in a ſteep 
bank a conſiderable height above the level of the 
brook, or place where the drain is to diſcharge it- 
ſelf, it is unneceſſary to cut a deep trench, or to lay 
a covered drain, all the way from the brook-up to. 
it; for, the deſcent being too rapid, and, if deep 
cut, by croſling veins of ſand, that are always, met 
with in ſuch fag the bricks or ſtones with 


which the /ough or conduit of the drain is laid would 


alſo carry down a great quantity of the looſe ſand; 
. 1 but 


\ 


. 


a paſſage through ſome opeiiag in the upper ſoil, near the ſurface, and > 


breaks out loyer than the main ſpring, when it meets with reſiſtance from 
any bed of clay. By cutting off the main ſpring, this of ' courſe, be- 
comes dry. 8 | t | 


* The upright trench is the drain from the outlets up to * croſs one, ahead 
the line of the ſprings. | 


"vp : F' 235 
* * 
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but it ſhould be begun only ſo far down the bank; 
as, by cutting in level, the drain may be ſix or ſeven. 


feet lower than the outlet of the ſpring, or what- 


ever depth'is neceſſary for drawing down the water 
to ſuch a level, as it may diſcharge itſelf without 


riſing to the ſurface, or injuring the ground adjoin- 


ing it. The remaining part of the cut down to the 
brook, either in a ſtraight or ſloping direction, 
may be left open, and need not be deep, but guard 
ed from the cattle, and from the plough when the 


field is in tillage. If covered, it need not be 


deeper than two feet; and there is no occaſion 
for boring in any paw of it. See fig, 2 and 3, 
Plan 4. 1 RE 


Ir there is any difficulty in aſcertaining the exact 
line of the ſpring and that of the croſs drain, where . 
it does not appear on the ſurface, or when there is 
no apparent outlet from whence to take the level, 
in bringing up the leading drain for carrying off 
the water, it can be then diſcovered when it croſſes 
the proper line ; and, without cutting any farther 
up, the croſs drain muſt be carried on that level, 
ſo far to each ſide along the tail or termination of 


the rock or ſand containing the water, as the ſitua- 


tion of the ground or other circumſtances may re- 
quire. And if in cutting the croſs drain, the line 
marked out by the ſpirit level ſhould be found in 
ſome places to be below that of the ſprings ; ; and 
if, in boring along that line, no water is found, 

then 
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then ſmall cuts muſt be made of the gabe depth, 
from the drain up to where the ſpring lies, as at 
the letters A in fig. 1, of Plan 4. for if the drain 
is cut below the line of the ſpring, all poſſibility of 
reaching it, even by the auger is loſt, as boring 
can have no effect where there is no under water; 
and, if it is cut above the line of the ſpring, it will 
require deeper cutting and boring to reach it, as 
there, for the moſt part, the ground riſes higher, 
and that part of the porous ſtrata below the drain 
may contain as much water as injure the ground, 
and which may eaſily paſs under the bottom of the 
trench between the auger holes, and find vent below 
it. If the expanſe of the valley or bog betwixt 
two banks be ſo narrow, that the ſtratum of rock 
or ſand containing the ſprings unites within reach 
of the auger below the clay, one trench up the 
middle, with auger holes, will do the buſineſs, 
without any croſs or branch drains (See Plan No. Wl 
| 5.). Although the ſprings that i injure ground in 9 
| this ſituation break out of the banks all round, i 
2 nearly on the fame level, yet the reſervoir from Mil 
whence they proceed may be hit on in the middle 
| of the valley, by boring through the ſuperincum- 
| bent body of clay that forces the water to riſe and 
| 00ze out along the upper edge of it, at its juncti- 
on with the higher porous ground. The drain be- 
ing cut in the hollow part of «the ground, and the 
E ſpring below bored into, it is evident, that the 
| depth of the drain being ſo much lower than the 
natural 


4 5 
3 


[| 


an R& SS <&i SS LL * at. 8 


a A — 


| 


natural outlet of the ſprings, the preſſure, of: water 
above that level (bottom of drain), will force. that 


under the trench through the auger holes, or even, 
for ſome time, until the water ſubſide, it might be 
made to riſe higher than the level of its natural out- 
let, . The conſequence of this will be, that the wa- 
ter of the ſpring having found by means of the 
drain and boring, a new and eaſier channel, will 


ſoon abandon its former outlets, and ceaſe to over- 


flow the ground that formerly lay below * 


* 


In very wet ſwamps or bogs of great extent, it 
is neceſſary to have other cuts than thoſe that carry 


off the ſprings ; for, although the upper ſprings, 


which are the principal cauſe, be cut off, there may 
be veins of ſand or gravel lower than theſe, out of 


which it is alſo neceſſary to extract the water If 


the ground is to be divided into eneloſures, the 


open ditches, may be ſo directed as to hit on theſe 
lower collections of ſubjacent water, as well to car- 
ry off any thing that might ſtagnate in the hollow 
parts of the 2 „ 


* In a valley belonging to Mr. Eecleſton of Scarifbrick: in Lancaſhire, Mr. 
Elkington has executed a very remarkable drainage of the above kind; The 


ground was a mere bog, ſo ſoft that neither horſe nor man could walk over it.— 


It contained fixty acres, which, after the drainage, gave 3ol. of additional 

yearly rent, and the expence of executing the drains did not much exceed that 

ſum. An account of this drainage was communicated to the Board ot Agricul- 
ture, about two years ago by Mr. Eccleſton himſelf, N 


Many extenſive tracts of land are wet and ruſhy from a cauſe that cannot 
be removed by any number of open or covered drains, This is called havgh or 
| | holm 


| 


\ 
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Tua next thing to be; conſidered, | is the con- 
ae of the _ aſe the levels have been taken, 
| | e 


5 Jon land, and lies 1 the Gals of 400 or * ibn; which, having altered 
their courſe ſo often between the oppoſite banks, - and depoſiting ſand and gravel 


as they recede from their laſt channel, the water always percolates through the 2 
. ground thus formed to the level of its preſent courſe, keeping it ſo moiſt and 3 f 
— 8 wet as to produce ruſhes and other aquatics; and wherever a drain or. pit is 1 
dug in ſuch ground it immediately fills with water to the level of that in the ri- 
ver. Where the river has a quick deſcent, it is leſs apt to produce this effect; | 
but where its current is flow, and the level of its ſurface little below that of the 1 
ground on either ſide, the ſoil will be more faturated with water. Any number 
of drains cut in any direction, can have no good effect while the river continues 
in its preſent courſe at ſuch a height. The only remedy therefore, where it can * 
; be done at a moderate expence, is, deepening and widening the bed of the river, ? 
the earth taken out of which will, at the ſame time, form an embankment on 
either ſide ;, for while it can riſe higher than the outlet of the drains and flow back ; ! 
into them, it renders the ground equally wet as before they were made; and the f 
expence of making them is laid out to no advantage. Beſides being injured by 
the river water, ſprings, in many ſituations, iſſue from the bottom of the higher 2 
bank, and ooze through the ſoil higher than its level. The water of theſe can t 
N eaſily be cut off or lowered to the level of the river by a drain. In ſome caſes, 
the wetneſs proceeds entirely from ſprings, where the ſoil of the flat ground be- 
twixt them and the river does not conſiſt of looſe gravel or ſand, but of a a 
loam or clay mixture. In this caſe the water of the ſprings is refiſted, and pre- 11 
vented from percolating through the ſoil in its way to the river, and is forced to 9 
> riſe to the ſurface over which it flows. To drain this ground, a trench muſt be 
begun at the lower end of it, and brought from the river along the bottom of V 
the bank from whence the ſprings iſſue. This trench ſhould be cut belotv the 4 
ine of the ſprings, where it can be more eaſily done, and kept open to receive f 
river water in floods, which would blow it up if covered; and alſo runs of water k 
from the high grounds in time of rains, From this trench, ſhort covered drains tl 
muſt be cut up a little way into the bank, as repreſented by Figure iſt of Plate v 
4th. The bottom of theſe muſt be higher than the level of that of the open - 
cut, to prevent any of the water in it flowing back into them. In theſe the V 
auger muſt be uſed to tap the ſprings, if the depth of this level does not reach tl 
the ſtratum containing the water. There will be no occaſion for any croſs d 
drains betwixt the open cut and river at a lower level, unleſs the ground is of 
Ct 


ſuch extent that it may be divided by croſs ditches into ſeparate encloſures, 
The open drain along tbe upper ſide will ſerve as a diviſion betwixt the meadow 
and higher ground. This ground is peculiarly fituated, and its ſoil well adapted 
for watering after being drained. 0 


r 


3 
% 
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and the true line of it fixed; and | whether 5 
be coreren or nn 0 {250 
ah et land is to be a Rs as ok line of 
the trench may ſerve as a proper diviſion of the 
ground, it may be made an open cut, if not, a co- 
vered drain; but it is firſt neceſſary to aſcertain 
which, as the depth, width, and other nne 
| may be N nne bs en Fu i 


AFTER finding the neareſt outlet Wend the wa- 
ter collected in the drain can be diſcharged, from 
that a trench muſt be brought up to the croſs one 
that is to be carried along the line oſ the ſpring ; 
allowing a ſmall declivity of a few inches in every | 
ten yards for the water to run. | 


Ix cas the drain that "A to carry off the ſpring, 


WS i, aftcr paſſing the clay, there is a ſtratum of hard 
—_— grave! betwixt that and the ſand containing the 


water, it is preferable to lay the /ough there, being | 
a more ſolid foundation for it, and either to per- 
forate the gravel with the punch, or open ſmall pits 
through it with the ſpade ; by means of which the 
water will flow up, and run as ſpeedily. off, and 
with more ſafety, than if the ſough had been laid i in 
the ſand itſelf, which would not only increaſe the 
depth and difficulty of working it, but, in many 
caſes, the level of the orifice will not admit of the 
drains being cut to that depth. Alſo, if, in cutting 

|, i 
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the trench along the bail of the: rock, the level of 
the orifice will not admit of its being cut ſo. deep 
as to touch the rock, the clay or impervious ſtra- 
tum that lies immediately above it muſt be bored il 
through when the water will flow up through the ; 
ffiſſures of the ſtone, and through the auger- holes, 
into the ſough; but it is preferable in caſes where 
the level will admit, to dig the drain through the 
clay, and ſo far into the rock as will furniſh ſtones 
for laying the ſough ; and then the water will meet 
with leſs reſiſtance, and have freer iſſue, than if 
the ſtone had not been opened or broke. This 
will increaſe the expence of cutting the drain, but 
leſſen that of quarrying the ſtones elſewhere, 
and of carrying them to the place where the Wi 
drain is made. Although, in the ground to be 
drained, there may be a ditch or other old water- 
courſe, in which it may be practicable, by means 
of boring, to zap the ſpring, yet it is better to 
make a new trench, in which the water of the ſpring 1 Z 
only can have admittance ; and where this muſt Wl 
croſs any ditch or old water courſe it muſt be ſe- 
cured by puddling with clay, ſo as not to reeeive 
any furface water, which by being augmented in 
time of floods, might ſoon bs” ws and deſtroy 
the ſough. | 


As the water thus obtained by means of boring 
may be converted to ſeveral uſeful. purpoſes, 3s 
thoſe of irrigation, ſerving ſmall mills, : canals, WW 


bouſts, fiſh ponds, paſture fields, &c, caution is i 
| neceſſary 


/ 


* 
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of neceſſary in uſing the auger, leſt the water procur- 
Ded in one part of the drain may be loft at another, 
-in the fame manner in which it was found, and in 
d adeavouring to procure 4 greater ſupply ; for, as 
he mentioned in Chap. V., it may by that means, 
„. let down from 2 wet into 4 72 n fare. „ 
1 tum. 

he : 

* Svcn are the chief objects th hon require tte 

et ation before beginning to cut the drains ; ; the fol- 

1 If 1 lowing directions will be uſeful 1 in in guiding the exe 

his Wl cution of them. UNO TID 0 
but | 8 „ LA 

re, It the drain is to be cut through a ſoft boggy 

the oil, it is better to be open than covered, eſpecial- 

be y where it may receive other water than that col- 

er- ected from below, and can at the ſame time ſerve + 
ans s the fide of an encloſure, or diviſion betwixt the 

o 2 pland and low grounds. Stones laid ſuch drains 

108 re ſoon apt to fink, owing to the ſoftneſs of the 


aut bottom, and the ſough may alſo be ſoon choked 
y. The width of a covered drain may be from 
2 hree to four feet at top, and one and a half or two 
ect wide at the bottom, thus allowing ſix or nine 
cches for each ſide ſtone, and fix inches between 
or the paſſage of the water, forming a ſquare con- 


cis duit* being alſo ſix or nine inches in height. The 
6 Wo depht is n by the level * the TK where 
„ 5H the 
n 15 o | | 

fary * Thispart of the drain is called the ſough. 


rhe drain is to empty itſelf, and the nature of the 


they proceed in working, and which keep the ſides 4 


downwards, to prevent the mould from wann 'Y 


from the bottom of the drain, very little from the 


to prevent the looſe ſand from flowing up, and to 
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ground through which it is cut. The turf ſhould 
de firſt pared off thin, and laid to one ſide for af. i 
ter uſe, and all the mould thrown out to the other 
The moſt difficult part of the work is laying the 
fough in running ſands, where it is neceſſary to 
have the fides of the trench ſupported with flat 
boards and props, which are removed forwards as 


from falling in, and the looſe ſand from - falling 
amongſt the ſtones with which the conduit is i 
hid. ahne ſough or conduit is laid with 
brick, a ſmall aperture muſt be left betwixt 
each to admit the water from the ſides of the drain, 3 
and the thin turfs muſt be laid above, graſs fide 


through the as x 


THe turfs. are - laid, graſs fide TW TAE imme- 
diately above the ſtenes, without any looſe ſtones Wi 
above the laid ones, as the water is all collefteq E | 


ſides of it, and none Adnutted: from the top. 


Is ier or running ſands, turfs muſt alſo be 
laid in the bottom of the drain, under the ſough, 


render the foundation of the brick or ſtone more 
ſecure in caſe of their ſinking. : 


- 


12 theſe ſands, it is alſo better to. - a \ Linda into 
the 
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* RS | 


the ſides of the trench, off the line of the ſough, | - 4 
W where the auger is to be uſed, and, after boring - 
cover the places in the ſough, as the fand thrown 

| up by the ſpring. can thus be more eaſily taken out 


ke 5 with the hand till it ſubſides and gives over running, 
a and is likewiſe off the main current coming down : 
2 me middle of the drain. The following is the figure 
ds N. 7 ik en LSPA e A e ; 
ſides | f bs 4 
„„ 
I 1 > Dn gn | «1m 
with | _ 
Wixt ä a 5 
rain, M Tyr part of the ſough above the auger-holes 
ſide Could be left uncovered till the ſand is all thrown 
tting p. and the openings clear ; but, till then, the ſand 

ot be taken out, and the ſough may afterwards 


c covered up with ſafety. Above ſome of the 
oger-holes, or at any other convenient part of the 1 
an, a kind of funnel may be built to the top of | 
ee trench, whereby jt can at any time be looked 
80 {ce if the iſſue is clear, and if the quantity of 1 
rater diminiſhes or increaſes. When the circum. A 
erence of the auger- holes is not ſufficient to let up 1 
ee quantity of water which the ſpring would other- 
4 viſe iſſue; where it 1s not far from the bottom of 
he trench of the ſtratum containing the water, and . 
here there is a bed of hard gravel intervening, 
mpenetrable by the auger; holes muſt be dug with 
| 4 2 40 


* 
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the ſpade down to the ſpring, and theſe holes filled : 
up with looſe ſtones, firſt putting down a round 6 
ſtake in the middle, which, after the ſtones are filled 
in, muſt be drawn out, which leaves an opening 
for the water to flow up. No apprehenſion need f. 
de entertained of the holes made by the auger be. ¶ u 
ing filled up, whether the drain be open or cover. ¶ ti 
5 ed, provided no other water is admitted; for, ſuch 1 0 
is often the force of the ſpring, that it will throy| =_ 
up any earth or other ſludge that may accidental) 4 th 
get into it, and it can be injured only by the ad. 4 de 
miſſion of great quantities of ecard or flood water in 
coming upon it at once. cm 
Wurv flat Rones can be got, ans are eels E | > 
ble to brick; but there are ſeveral kinds of brick: 
beſides the common ſort, invented and uſed folehſi on: 
for the purpoſe of draining, in ſeveral parts 0 1 h 
England, where the expence of ſtone ' would be 
come greater. Of theſe the figures in the aer ; 
Plate are {ome of the beſt kinds. ara 
WuàurN ſmall drains are wanted, and when hel well hig 


ter is to be conveyed to a houſe, &c. No. 1. ! 
commonly made uſe of. „ 


7 


For Jarger drains, No.4 2. ant 3. are well ab 
ed, eſpecially No. 3.*, lately invented by Mr 2 f F 
Couchman of Boſworth Temple in Warwickſhir 

; | | SETS 8 8 1 and | 


® Taz tax ought certainly to be taked off ſuch bricks as are uſed in qraini 1 
only, and which cannot be applied to any other purpoſe, as thoſe above Cy 
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and with en _ REG ins lake {eve 


Di are laid 3 en Ge eber WE 
= for, when that is done, the water running on the WY 
1 under one occaſions a kind of dudge, which in 
WW times becomes ſo encruſted on it, as total 
obſtruct the paſſage of the water and rend ne] 725 | 
| work uſeleſs in a few years. In clay bottoms "1 ER 
they may be laid ſingle, 6r without any thing un- "5, +520 


der; but, in ſoft ſandy bottoms, a common build. : 
ing brick ſhould be laid under each ſide, to prevent 
them from ſinking down, and ſhould be ſo laid as 
_ to form a regular arch, the better to ſupport the 
fer preſſure above from breaking them. They may 
rick BS be conſtructed in the above ſhape to any dimenſi- 
0 ons ſuitable to the RAT: + of water the W is to | 
onvey. | | >: 


ALTHOUGH the earth that is thrown out of the 
drain ſhould,” when filled again, be conſiderably 
higher than the ſurface of the ground on each ſide, 
it muſt remain ſo; for, in a year or two, it will | 
ubſide to the leyel of the ſurface on each ſide. — 
{hat remains may be ſpread or laid in ſome ad- 
joining hollow ; for, if levelled at firſt, the earth. 
inks down, and the rain, by that means lodging in 


carl 5 
M. 2 2 


ſhire, the hollow and fubiding: e N g injure \ 
2 if ; e ſough. | 
df | WRIIE : 
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na the drain is cutting in very yet peat am 
” the ſurface water, or what may ooze from 1. 
ſides before coming to the ſpring, muſt be ſtopped 
here and there, and when let out to run through 
the ſough, a turf muſt be laid ſo as to prevent any 
ludge which it might bring down from running 
through along with it. When trees, eſpecially 
aſh, happen to be in the courſe of the drain, they 
muſt be entirely grubbed up, otherwiſe the roots 
will get into the ſough, and expanding through che 
Joints of the ſtones, will ſoon b bras a n to the Thats. 
ſage of the water. 


Woes 5 water nies d by the drain M of. 

a a red ochrey colour, it indicates a ſtagnation either 
from the above cauſe, if amongſt planting,, or from 
ſome part of the ſough having, fallen in, which 
ſhould be ſpeedily repaired, otherwiſe the ground 
will ſoon become Funny oY as Aen. F 


LasTLy, The witch of 1 . hould-be' 
carefully railed in, or otherwiſe guarded, to-preyent 
the cattle from trampling, or choking it up, being 
fond of drinking there for the ſake of the cool wa- 
ter, even although there be watering places in the 
field; and where there is any defect of this kind, 
it ſhould immediately be remedied. The firſt 

_ ſymptoms of the drains having effect, and which 
ſoon appear when the ſpring is properly rapped, 
are, that all the ſurface drains that may have for- 

| _—_ 


F 


- | metly been made, and alſo any adjacent pits, 

1 ditches, or places to which it may have backed 

. immediately become "OY wk remain 0 . 
= wards: in, : 


Ox the whole it appears from the foregoing 

obſervations, that this mode of draining bogs, or 
5 1 land injured by ſubterraneous water, is by far the 

moſt effectual of any that has yet been ſuggeſted; 
and that ſuch ground may be made completely dry, 
by cutting off one ſpring alone, with which the par- 
ticular place to be drained may have no apparent 
communication, but which may be ſo connected 
3 ; under ground, that from it all the others derive 


„%% of the whole, 10 hit on it ſeems the chief deſi- 
eratum of the buſineſs. Of this, there are many 
Inſtances in Mr. Elkington's practice, where, by a 
s 2uger-holes hitting on the particular ſpot where 
ee ue part of the main fpring lay, a conſidera- 
ee extent of ground; with which his drain had 
emingly little connection, has been laid dry, to 
De aſtoniſhment of thoſe who have ſeen it, and fur- 
iſning a ſubject of incredibility to many who have 


Ot. 


Ar Odſtone Hall in Leiceſterſhire, a very re- 
narkable inſtance may be ſeen. A conſiderable 
tract of wet marſhy ground of very little value, 
D | divided 


A 1 
2 
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heir ſource; and being therefore the principal 


%. 
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+ pletely drained, . by making a, ſmall trench at one I 
ſide, and by boring in it, that the part of the 


was at a very conſiderable diſtance from the drain, 
became in a ſhort time equally dry with that where WF 
the cut was made, has continued fo ever ſince, and] # 
from being formerly of little or no value, is | now 
converted into excellent water meadow, producing 1 
 withbut manure, en en of N _ ﬀ 


there is a very conſiderable bog of ſome hundred! 1 ; 
acres, the drainage of which was always deemed = 
impracticable, being of ſo wet and ſoft a nature Wi 


for a certain number of years, has, by means o 


— 


divided i in the middle by a ſmall river, he ſo com. : 


marſh on the oppoſite ſide of the rivulet, which 


Ar Madely near N ante. in Staffordſhire „ 


that no cattle could paſs. over any part of it, till o nn 
late, Mr. Elkington having obtained a. leaſe of 1 


very little cutting and expence, ſo effectually drain 
ed it, that it may now be conſidered not only on: Wil 
of the moſt wonderful undertakings of the kind {i 
eaſily accompliſhed, but, is alſo from the other im- 
provements making on it, likely ſoon to become 
one of the moſt productive farms in that part df 4 
the country. 2 


Ar Wooburn in Bedfordſhire, he has lately ac- WW 
compliſhed the drainage of two extenſive bogs be- 


longing to his Grace the Duke of Bedford, in| 
manner 43 


6 \ ; 3 | : 
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5 manner attended with little expence, although they | 
vere formerly reckoned irreclaimable. 41 IE vo 


1 drains, too, ary 20 he has made. pits and 
+ cls. at a great' diſtance! have been laid dry, and 
3 diſtant ſprings - have e their. eee 


courſe. 53; e 


* 


o 
”. 


Many more inſtances of remarkable drainages 
of the fame kind, executed by Mr. Elkington in 
ifferent parts of England, might be mentioned; 
2 but, as they are all founded on the: principles I haye 
explained, and executed in the ſame. manner, the 
preceding may ſuffice as evidences of their ſucceſs, 
"i being facts no leſs true than aſtoniſhing, and which 
ie taken notice of in the Agricultural Reports 
ff the counties to which they ig, as ſhall: * 
own in the ſequel. 


e CHAPTER 
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| CHAPTER Iv. 


Drain of Hills . Sheep Pafrer, with 4 F 
vations: on the Means of ad) and ny ; 
Water for . 50 Cc. ; ; 


5 * \ 


Tre hilly countries 5 are the ſtaple pro- 4 | 4 
duce, leſs attention is paid to the drainage of ſuch 
parts of their walk as are wet and unproductive, 1 
than to that of arable ground, although the effec i 
in the one'caſe are equally beneficial with thoſe: in i 
the other. This neglect is often attended with f 
conſiderable loſs. From the nature of the herbage 
which a ſuperabundance of moiſture produce 
(whether ſtagnant on the ſurface or long confined 
under it), proceeds that almoſt incurable malad) 
the rot, to which ſo many thouſands of valuable Y 
animals fall a facrifice. For this, draining is the 
moſt infallible preventative, and in ſuch ſituation 
it is attended with little expence, as the drains may, 
for the moſt part, be left open, with only here and 4 
there, covered paſſages over which the ſheep may 
croſs with ſafety. _. - 


AND, 4 places where the depth of the i 
cut does not reach the ſpring, the auger muſt be 


applied; no apprehenſion need be entertained of | vi 
| the 


uces 1 
EY, 9 
"I 
1 * 
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che holes filling up where the drain is left open, 


for the force of the ſpring, will of itſelf throw. up 


| any ſand or ſludge that may get into them, provid- 


ed no great quantity of flood or ſurface water is 
admitted: but, the better to ſecure them againſt 
any obſtruction, ſmall openings may be made along 
the upper ſide of the trench, and in theſe the per- 
forations may be made, leaving the mouth of the 
auger holes about fix inches higher than the bot- 


WT com of the drain, which will be without the reach 


of the water, that may be accumulated.i in time * 
. | | 


. 


Fron the irregular diſpoſition of the eompg- 
nent ſtrata, the ſides of many hills are oovered 


with alternate patches of wet and dry ſoil. By the 


appearance 


— 


* 
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appearance of the ſurface, and by the vegetables i it 
produces along the declivity, the internal "ſtrata, 
and manner in which they lie, may often be-aſcer- 
tained with ſuch a degree of preciſion, as to guide 
the direction of a drain without inveſtigating below 
'the ſurface'; tor, the difficulty or facility with which 
ſuch ground may be drained, depends entirely upon WM 
the He of the different ſtrata of which the hill is com- 
poſed, and upon the perpendicular or horizontal 
inclination of the rock or body in which the water Ml 
is contained. If the rock lies in a horizontal di- 
rection, all the different outlets or ſprings that ap- 
pear on the ſurface, may proceed from, or be con- 
nected with, the ſame body of water, and may all 1 
be dried up, by cutting off or letting out the main Wi 
body of water that ſupplies them, at the lower pan 
of the reſervoir or place where the water would of 2B 
itſelf run off more eaſily, if it was not confined un- 3 5 
der an imperviable 8 of clay. But, N 


Wu the rock lies in a perpendicular manner, 2 
and contains only partial collections of water among 1 
the more open fiſſures of the ſtone, which empty Wl 
themſelves at numberleſs outlets unconnected with Will 
one another, it would be prepoſterous to attempt 9 
cutting them off by one drain, or by tapping any pat- 
ticular one of them, without a drain being cut into 
each. See Plan marked No. A. Fig. iſt. 


In this manner, it is better to cut the main drain Wi 


all in the clay, with ſmall cuts i to each outlet, = Y 
= Ong 


R 4 
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; | along the dotted And or place elicits the ſprings © 
break out, as it would in that direction be 700 


much in the rock and difficult to cut, from the na- 
ture and inclination of the ſtone. Where the wa- 
ter iſſuing | out along the dotted line, can by no 
means of the auger be hit on in the main drain at 


the points A A A, it will be more effectually cut 


off; but if that is not᷑ practicable, the depth of the 
ſmall cuts will reduce it to ſuch a level as pre- 


Vent its overflowing. or 1, the ſurface be- 


low. : wo 

In many hills compoſed of 2 F of. 
rock, ſand, and clay, the ſurface of the latter is 
commonly wet and ſwampy, while that of the for- 
mer is dry and productive, and therefore requires 


as many cuts to drain it completely, as there are 


diviſions of wet and dry foil. The higheſt 
part of the hill being for the moſt part compoſed of . 


porous ſoil, receives the rain water which deſcends _ 


through it till it meets ſome impervious ſtratum, as 
clay, which obſtructing its percolation any far- 
ther downwards, it then riſes to the ſürface and 


7 Wforces itſelf a paſſage over that impaſſable ſtra- 


tum. 


AFTER it has 1 e 1 upper day. 


WE furface, it is immediately abſorbed by the next po- 


rous ſtratum, and deſcending into it in like manner 
as - 
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as above, it again iſſues at the lower ſide of it, and 


injures the ſurface of the next clay bed as it he that 1 


of the firſt, 


15 eee the ſame ſpring will affect the 
other ſimilar ſtrata of which the hill is compoſed, 


down the whole declivity, and form at laſt in the 
hollow a lake or bog, if there is not a proper out- 
let or _— to carry off the water. 


\ 


To drain a hill ſide of this Wann it is ne- 
ceſſary to begin by making a trench along the upper 
ſide of the uppermoſt ruſhy ſoil, which will have 

the effect of cutting off the higheſt ſpring ; but, as 


the tain falling on the next porous ſoil ſubſides to 


the loweſt part of it and forms another ſpring, 4 
ſecond cut is neceſſary there to prevent that water 
from injuring the ſurface of the next clay bed. 
Thus, ſimilar cuts will be requiſite lower down the 
deſeent, ſo far as the ſame ſprings and appearances 
continue to injure the ground, which may produce 
a quantity of water fufficient to irrigate the lower 
ground, or which may be uſeful in ſome other ref- 
pect. See Plan, No. 6. 


Ix ſome hills, the ſtrata of which they are form- 
ed, lie ſo regular, that it is practicable to extract the 
water from either ſide on the ſame level, which 
would be of very conſiderable advantage in drain- 
| ing 
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ing the one fide and irrigating'the other; for there 


is often found on the one fide a wet ſwamp, and on 
the other, the ſoil too dry, This is owing to the 
bed of clay that upholds the water not lying ho- 
rizontally but dipping more to the one ſide than to 
the other, and by the one (the dry) ſide being over- ' 
lapt by a covering of clay whereby the water is 
forced to iſſue at the open ſide; but, if an outlet is 
given to it on the dry fide by means of a drain, 


lower than that from which it flows on the wet ſide, 


the courſe of the ſpring may eaſily be diverted. 


Tux oppoſite fide being porous and covered 
with ſand, will act as a reſervoir to receive the rain 
waters, which will afterwards flow through the 
opening made in the clay. This may be of great 
uſe in ſupplying a houſe with water that is ſituated 
on the dry fide of the hill, and fave the additional 


expence of conveying it in another manner“. See 


| | Plan marked No. A. F ig. 3 i 


A $pRING in a low ſituation adjacent to higher 
ground may be raiſed to ſupply a houſe, or for 
any other uſeſul purpoſe, although much below that 

wow 


can muſt be taken in e the drain for n water to g- 


ply a houſe, &c. not to cut it, or bore in it, ſo deep as to reach a porous ſtra- 


tum, otherwiſe the water that may have been found at one place, may, by the 


ſame means, be loſt at another. Puddlipg may in fore ** ſecure it, but 
not in every caſe, - 
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level, by confining it in a pipe or brick chim- 
ney. | | ; EAT Dy ES $A 


#1 12 
E * - © 
mn 


Tu reſervoir from whence the ſpring or outlet : 
of water is ſupplied being confined, and pent up 
between two impervious ſtrata, and upper part of 
it extending perhaps to a conſiderable height and 
diftance to the high ground, it is evident that, if a. 
perforation is made through the ſuperincumbent 
ſtratum into the tail or loweſt part of the porous 
ſtratum containing the ſpring, the water may be 
raiſed, by confining it, nearly as high as the level of 
the-head of the reſervoir. See Fig: 3. 


5 A there are ſeveral inſtances in Mr. Elking- 
ton's practice, particularly near Warwick, where 
he raiſed the water procured from draining a low 
meadow, into a mill lead a conſiderable height 
above the level of the drain. The drain is cloſely. 
built with brick, and puddled above with clay, to 
prevent the water from oozing through the joints. 
It then riſes through a perpendicular brick chim- | 
ney to the height of the mill lead, by i its preſſure Un 
the high ground. | 2 


TRE advantages of ſuch operations muſt be very 
great in many fituations, and may often be accom- 
pliſned with ſucceſs where many would think them 
impracticable. 


Or 


* 


/ A TE > 
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Or the practieability of this, however, and that 
water may often be raiſed to a very conſiderable 


height by means of its. preſſure in diſtant” ground; : 


the following remarkable occurence, which happen- 


ed lately 1 in digging a well in the vicinity of Lon- 


don, is a proof: Earl Spencer for the preſervati- 
on of his noble manſion houſe at Wimbledon 
againſt fire, and to be well ſupplied with water, or- 
dered a well to be dug at a little diſtance from the 
houſe, which was ſunk to the amazing depth of 


near fix hundred feet before anv ſpring was found. 


It was begun on the 31ſt of May 1795; and, on 
the 12th of Auguſt 1796, the man who was em- 


ployed 1n the undertaking gave a ſignal to the per- 
ſon above to draw bim up, as he had found the 


ſpring, and was immerſed in water ſo deep that his 
life became endangered. In the ſpace of four 
hours, the water roſe to the height of three hun- 


dred and fifty feet, and during two days following, 


its increaſe was more than a foot an hour. The 
water, proceeding . from a rock, is remarkably fine, 
and from the ſtrata it paſſes through, is ſtrongly 


impregnated with mineralic qualities. The ſinking 


of this well alone has coſt his Lordſhip about two 
thouſand pounds, but will recompenſe him by its 
utility; as, before it was done, the only ſupply 
tor the family, was either rain falling during” the 


wet weather, or water procured from the adjoining 


fiſh ponds. As there is no extent of higher ground 


near that where the well is ſunk, and as the depth 
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14 have no deſcent; and being alſo ſurrounded with 
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CHAPTER v. 


> 


Drainage of Bogs and other Wet Ground, by per- 


ſtratum. 


In many parts of the country conſiderable tracts 
of land lie waſte and uncultivated, owing to wet- 
neſs in a particular fituation, that might by this 
means be eaſily drained and rendered much more 
productive. The cauſe of their wetneſs proceeds, 
not from ſprings lying either under the ſurface, nor 
from the overflowings of any in the adjoining high- 
er grounds ; but from the accumulation of rain wa- 
ter, ſtagnating on a retentive body of clay or other 
impervious ſubſtance, through which the water can 


higher 
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of it is ſome hundred feet below the bottom of the 
Thames, the ſource of the reſervoir from whence 
the ſpring is ſupplied muſt be ſituated at a very 
great diſtance, and muſt contain a very large bo- 
dy of water to raiſe it ſo ſuddenly to ſuch 4 


forating through a Retentive to a Porous Sub- 


C 
Ir 


* 
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kigher ground of the ſame impervious nature, the 


water of itfelf can have no natural outlet. Such 
80 ground, when it becomes boggy, is commonly cal- 


led landloct bogs. The ſituation of theſe bogs, be- 
ing often ſo much lower than the ground that ſur- 
rounds them, tlie cutting of a main drain, or con- 
ductor, for carrying off the water collected by the 


3 with an expence greater than the value of ſuch land 
— when drained. The thickneſs of the impervious 


ſo great, that, although the ſtrata under it be of 
= 3 porous and open nature, as rock, ſand, or gravel, 

the water can find no paſſage whereby of itſelf to 
= deſcend through the one into the other, and there- 
fore, by its long ſtagnation above, all the courſe 
vegetables that have for a ſeries of years been pro- 
duced on its ſurface, and even the upper part of 
the foil. itſelf, are formed into a body of peat- 
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N any ſpring bog, and which is only paſſable by cattle 
= in very dry ſeaſons, when the wind and ſun exhale 


part of its moiſture ; but it is even then inacceſſible 
„, r Plougt. I 

Tux drainage of theſe bogs muſt be effected in a 
manner different from that of ſpring bogs, the 
cauſe of both not being the ſame. In the follow- 
ing manner it may be done at leaſt expence. The 
firſt drain muſt be made 1 in the middle or loweſt 
part 


ſmaller drains, -would, in many caſes, be attended 


ſtratum that retains and upholds the water, is often 


earth, equally ſoft, and leſs productive than that of 


50 | APPROVED: MODE or DRAINING: LAND: 


part of the ground, and into chis all the others muſt 
lead. The number and direction of theſe muſt 
depend on its extent. They mult be eut through | 
the peat, or wet ſpongy upper ſoil, to the top ef 
the clay or retentive ſubſtratum, which muſt be 
perforated by the auger, in order to give an outlet 
downwards for the water, which will be abſorbed 
by the porous ſtrata below. The, drains ſhould 
be cut as narrow as Palle and, after the auger 
. =. ole 


/ 


„ Max1nG one large pit or well in the middle or loweſt part of the bog, dug 
through into the porous ſubſtrata, with the drains leading into it, would anſwer 
equally well, and would fave boring along each of the drains. If a pit is ſunk © 
& twenty or thirty feet deep, in the middle of a field through the Hertfordſhire 
<« red, flinty, and impervious clay; into the chalk below, when the uſual quan- 
« tity of chalk is taken out, the pit ſhafts is filled up with the flints taken out 2 
e of the chalk and clay, and the top drainage of this part of the field much 
44 ſhortened for ever afterwards, by making principal drains from the part of 
ce the field above the level of the top of the pit terminate therein, and the ſu» 
& perabundant moiſture will eſcape through the flints in the a ſhaft to the chalk 

* below. And if a drain is carried into a limeſtone quarry, it is ſeldom neceſſa- 
* ry to carry it farther. | | 


* 
4 4 


% In dells or hollows of conſiderable extent, covered 2 an impervious ſtra- 
7 tum, and from which there is no natural drainage, ſuch as the valley between 
4 Mold, the ſhire town of Flintſhire, and the adjoining high land, a pit about 
% four feet diameter, and fifteen feet deep, more or leſs, as the caſemay require, 
ce js ſunk through the impervious ſuperſtratum into a pervious ſtratum of gravel, 
c and the rain water and of ſome adjoining ſprings, are carried from the ſur- 
ac. face thereby: the pit is railed round, to prevent cattle from falling into it, 
] muſt here remark, that though in this, as well as in many, other inſtances that 
ce may be given, the top water eſcaped through the pervious ſubſtratum, the ef- 
c fect might have been directly the contrary. I therefore recommend the im- 
& peryious ſuperttratum, in all ſuch caſes, to be perforated by bore- rods, and 
& the hole made by them 1s eaſily W up.“ n Repos ts of Hert- 
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takes have been made, ſhould be filled with looſe 
ſtones to within a foot and a half of the ſurface ; 


and this vacuity may be filled up with part of the 
earth taken out, having a turf, graſs ſide down- 


wards, next the ſtones. The water and noxious 


8 


moiſture contained in the peat or upper ſoil will 
be extracted by the drains, and will ſubſide through 
the auger-holes. If the ground is afterwards 


| ploughed, care mult be taken in forming the ridges, 


and giving them a proper deſcent towards the main 
drain, which will greatly aſſiſt the others in diſ- 
charging any heavy falls of rain water. The ob- 
ſervations in the annexed note from the Roxburghh- 
ſnire Report may be uſeful in this reſpect, as well 
as to the future improvement of the ground. 


| Berore proceeding to drain this land in the man- 
ner deſcribed, the following obſervations muſt be 


attended to: It ſhould be diſcovered, in the firſt 


place, whether the porous ſtrata immediately un- 
der the clay 1s dry, and will receive the water when 
let down into it from above, or being already ſa- 
turated with water itſelf, may, in place of receiving 
more, throw up a greater quantity to the ſurface; 
and thus, inſtead of remedying the evil, render it 
worſe. This may ſometimes be the caſe, and the 
ſubſtrata may contain water that makes no appear- 
ance on the ſurface at this place, owing to the ſu- 
perincumbent body of clay, but which being con- 


nected with ſome higher ſpring, may flow up when 


a vent 


0 
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a vent is given to it by the auger. Thus would a 


greater quantity of water be brought to the ſurface, 
- which, having no outlet through the circumjacent 


bank, would render the ground much more wet, 


and might even, in ſome fituations, almoſt form a 
lake. If the ſurrounding high ground declines 
deeper or lower than the bog, although at ſome 
diftance, by means of a ſpirit level and the appear- 
'ance of the ſurface, the nature of the under ſtrata 
may, in a certain meaſure, be diſcovered; and al- 
though it ſhould already contain water, a drain can 


be there cut to draw off that water, and alſo 


what is let down into it from above, See let- 
ter K in the ſection of Plan, No. Ts which will help 
to elucidate theſe remarks. | 


} 


TRE following extract fem Dr. Nugent's tra- 


vels through Germany in 1766, will ſhow the 
mode of draining marſhes 1 in that country, near- 
ly on the ſame principles as explained 1 in this chap- 


ter: hs 


« THE draining of marſhes is conducted in much 


the ſame manner as that of lakes; but here I have 


ſeen the operation performed only on what \ we call 


moor or turf grounds. 


« Tytsz are moſt caſily drained by carrying 


trenches — thoſe grounds, when the diſpoſi- 
tion 


1 
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E | tion of the country is ſuch, that the Water can be 
4 dagen to fame ie! ream. 7 | 


4 | 

. 5 

"0 Fux firſt 4 they do is to ah a ditch to 

a the middle of the moor in a direct line, its depth 

$ and breadth adapted to the extent and wetneſs of | 
© MS the ground; and thus to the ſuppoſed quantity - 
wich is to be carried off. Every ſix, eight, or 


ten perches, as the ground is more or leſs ſwampy, 


- croſs trenches on both ſides are drawn in a direct 
n ine, and communicating on both fides with the 


main trench. But, in caſe of water coming from 
any neighbouring eminences, they dig a trench 


—_ 
p ound the whole ground as a reſervoir; and | 
=” his likewiſe communicates with the main trench, 
12 
a 3 | „ | n e 
je © x caſe the draining of the water into ſome 
a tural receptacle be not practicable, at leaſt nog 


r- | 
nder a very great expence, then they have recourſe 


$2 linking ponds or reſervoirs in - ſome neigh- 
ouring bottom, and to theſe they carry all the 
renches. 


ve n | | 
e Trzst ponds are likewiſe of uſe as a fiſhery ; 


WP; if even the finking of ſuch a pond be too 

| Fhargeable, there ſtill remains an expedient which i is | 

WP! good effect, and chiefly if the moors are not too 
Net and marſhy. | 


0 «Tp 


REF : 
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«TT is the nature of moors in general, thar, de⸗ 
neath the turf or moſs, there is a loam which hin- 
ders the moiſture from penetrating ; and this indeed 
is what makes the marſh, and cauſes the luxuriant 
growth of the turf or moſs : but this loam or clay 
is only a ſtratum, and far from being of an immenſe 
depth ; under it is generally a fand, or ſome other 
a ftony or looſe ſoil. 


« HERE reaſon readily informs us, that a mid- 
dling moraſs may be drained by perforating the 
clay, and thus make way for the moiſture to pene- Wil 
trate. In order to this, a pit is dug in the deepeſt 
part of the moor, till they come below the ob- 
ſtructing clay, and meet with ſuch a ſpongy ſtratum Wa 
as, in all appearance, will be ſufficient to imbibe 1 
the moiſture of the marſh above it. Into this pit Wh 
the ebbing of the moraſs is conveyed through 2 

wrench, and both the trench and the pit are filled 


up after the firſt drain with large broad ſtones, ſet- 1 4 
ting them edge wiſe, ſo as to leave interſtiees for car - 1 
rying off the water; then ſuch ſtones are laid over . 
breadthwiſe, and theſe covered with looſe earth 3 3 miſe 
like that on the ſurface. When no ſueh ſtones are : 
to be had, ſtrong piles are rammed down the ſides 1 ls c 
of the trench, and broad boards laid acroſs: 10 em 
theſe are covered with earth to a * fit for 0 Wien: 
ture. 3 Wound 
1 ler 
« Thts is a matter of no Sent expence, the he w. 


pt being as near the moraſs as the water will admit f 1 ave n 


— 
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and the trenches: but ſhort: then they have a drain 
W uperceived, which leaves the ſurface of the 

WS trenches for the plough ; and in middling marſhes, 
5 3 eſpecially in ſuch moors as are only wet and damp, 
y WS this method, though ſometimes; flow, never fails 
WT caking effect; and many tracts are n made 
34 ſerviceable to the farmer or 3 | 1 the 


Ma. Mokcs has drained a field e of fifty acres 
in the neighbourhood of Aberdeen, exactly in the 
manner deſcribed by Dr, Nugent, from whoſe * 
lication he took the hint. 


a 3 i following Extra from the Roxburghſhire Re- 
_ 2, explains a fimilan practice which had been 
Ned 1 | Succeſsfully Oe in that "IE 23 the _ 


te In the firſt place, it will be neceſſary to pre · 
ice that from one to fix feet deep, below the ſur- 
ee of the waſte lands that might be made arable.in 
is country, is found a large ſeam of a black llaty, | 
= ncailic ſubſtance, generally from twenty. was 
enty-five feet in thickneſs ; and below this is 
ond a maſs of whinſtone rock, both laying-ina 
olerable regular ſtraight line. The thickneſs of 
„ the Y e whinſtone rock, I preſume is unknown, as I 
Amit, IF ave not heard it was ever bored i into. The black 
aud | * 2 ſlaty 
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| Naty, or metallic ſubſtance, is generally found ſo 


cloſely cemented, as it were, without. chinks, or 
fiſſures, that it is impenetrable even to water, or 
any other liquid; while, on the contrary, ' the 


whinſtone rock, when come at, abounds with 
chinks and fiffures, and will receive and ſwallow up | 
any quantity of water poured into its boſom. - The ; 
furface of the earth, above the ſlaty, or metallic 
ſubſtance, is found every where of a light, kernelly, Wn 4 
and moſſy nature, apparently having, in the courſe 8 q 
of a ſeries of ages, been produced and formed from 
the vegetable ſubſtances which had attached them». - 
ſelves to it: falling in the autumn ſeaſons, and hav- Wl 
ing no receptacle to receive the rain water as it falls f an 
below its ſtratum, it preſerves it on its ſurface, and = .. 
in the winter months becogges ſwelled ant enlarged WM. 
in a, conſiderable degree. In ſpring months, when an. 
the ſun and wind abſorbs it, and cauſes it to exhale, © 
it becomes of a tolerable firmneſs, and produces 1 
coarſe kind of unprofitable graſs, mixt i in many places 1 as 
with ſhort heather, of no uſe either for the rearing of 
or Ir feeding of ſheep or cattle. bl 
8 with 

« HAvIN& in T brief manner given you an ac- Wl ing 
count of the ſeveral ſtrata of which the waſte lands but 
of this county is compoſed, which every perſon in 1 bein 
the habit of im proving, ſhould be well acquainted 'S not 
with, and have, as it were, conſtantly in view, 1 4 ridge 
mall now proceed to give an example or two of the i ſeet: 


method 1 


* 
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method of cultivation I took, and then add a few 
WW obſcrvations,—In the year 1784, after I had ſowed 
vp my fallow quarter on old land with wheat; and 
de autumn proving pretty dry, I, in the latter part 
of Otober, ploughed up twenty actes of waſte 
nands, of the above deſcription; and as one part of 
it lay nearly on a level, and the other on the flope 
of a hill, I divided it into two parts, judging it 
WT might be neceſſary to cauſe each part to undergo a 
different courſe of cultivation. The level part I 
gathered up in ſmall ridges, and ploughed it pretty 
deep, making the furrows narrow, keeping two la- 
bourers following each plough, as well to remove 
any obſtructions that might ariſe from ſtones or 
a roots, as alſo to turn the upper rim, or ſurface be- 
ow, when the plough was, the fault. This done, I 
loved it to lay until midſummer 1785. But in 
be ſpring months, ſoon as it would bear my ſheep 
and cattle, I drove them up and down the ground 
s often as occaſion would permit, as well to nip 
off any ſprouts of graſs that might appear, as to tread 
ide a firm conſiſtence, and which was attended 
MF Vith moſt beneficial effects. At midſummer, hav- 
ae. ing no other fallow that year, I gathered it up again, 
lands L but finding, although the ridges were getting high, 
| being only ſer out eight feet at firſt, the plough did 
Noot get to the ſlaty ſubſtance in the hollow of the 
ridge, I was obliged to lay out the ridges ſixteen 
q feet: this coſt me a deal of trouble; but J eventu- 
| | tually 
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- ſubſtance, to the whinſtone rock, at ſundry pan i | 


n 
n 1 \ 
2 . Aa 


my firſt crop, of Dutch oats, without any dreſſing 3 


— 


— 


tually got the plough down to the ſlaty ſabſtanee, | 
When my work was done ſo far, my next dente 
vere directed to get the water drawn out of the 
hollow of the ridges, being at leaſt four feet below F 
any level I could obtain. To remedy this, I got | 
a pair of bore rods, which I put down the ſlay 


and which effectually anſwered my purpoſe, keep- 1 K 
ing the tops of the holes or canals covered witha 
baſket of looſe ſtones, which I allowed to remain, 


or remove at pleaſure, as the weather proved more| W 
or leſs wet. 19 to 
| ] 
« Ix the ſpring of +786, 1 had the pleaſure of 
find my waſte land was in a condition to ſow, « 
early almoſt as any other part of my farm: the 4 48 
winter rains falling through the ſoil upon'the rid . 
into the boſom of the ſlaty ſubſtance, which wa "= 
laid bare in many places, in the hollow of the ref 2 *& 
it was gently drawn off, and glided regularly int ff * 
my canals. In the ſpring of 1786, I ſowed in arb 3 . 


fo r 
running the drills over with a light roller, to preb 


the earth, and prevent the drought taking hold of 
and penetrating to the plants, which was of great Wi 
uſe : and in the beginning of September, I had the 
pleaſure of reaping a tolerable good crop, of about Wi 
five bolls per acre; but the quality, as might be 
expected, was coarle, the ſtems growing to a grea Wl 
4ize, ff 
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nee. fze, which aroſe from my not Sing the _ 2 
ghis ſufficiency of ſeed, ee 
the | | 


preß i 
grea 
ad the 
abou 
ht be 


« In the Go of a; I gave it-two > (ad 
ings, and a ſlight dreſſing of dung, marl, &c. com- 


; | | pounded together, and ſowed my ſecond crop in 


drills again, conſiſting of Haſtings peaſe ; theſe I 


beg tick 0. produced « ie cop r. 


deed. In ſpring 1788, I ſowed Dutch oats again, 
in drills as before, which turned out well, both 
with reſpect to quantity and quality, and continued 


to grow the ſame crops 1 in egal until 1792, that 


J left the farm. 


6] ploughed, on the contrary, 2 other part 2 | 
the waſte ground on the ſlope of a hill, in thin 


broad furrows, uſing the ſame meaſures and preeau- 
tions as above deſcribed, and which I allowed to 
remain until the midſummer of 1785 allo, when I 


eta ſtrong brake to work upon it, hoping to tear 


its upper 8 to pieces, and thereby ſave me a 
ploughing ; but I found myſelf miſtaken in this, 


for the ſurface not being ſufficiently covered with F 


earth, had not experienced an alteration ſufficient 


to yield to the experiment; I was therefore necefſi- 
tated to prepare it for burning; but the weather 


proving wet at the end of the ſummer, rather foil- 


ed me, and obliged me to give up any farther 


greu f 1 Progreſs for the ſeaſon, and leave it in a more back- 
fir z| l ward ſtate than the wu firſt mentioned. 


* 


* 


* 


oo; 
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ing the ſurface cloſe with the plants, and hereby | 
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*'In the ſpring of 1786, -1 gave it two plough- | 
ings, braking, &c. but it ſtill proving large and | 
lumpy on the ſurface, for the reaſons before afign- | | | | 
ed, and deſpairing of its growing any thing, I a: 
laft, after much deliberation, determined to ſaw it 


tn drills with peaſe, giving it a large quantity oſ 
ſed, not with a view of a erop, ſo much as cover. 


accellerate its eultivation. The number of plans 
puſhing forward at the ſame time, for want of ait 
at the roots, greatly weakened one another, and 
proving in the end of a dwarf kind, produced me 
a good crop, at the ſame time that they improved. 
the lands in the way I expected. In 1787, I lt 3 
ſowed Dutch oats, in the way and form before de- 
ſcribed, changing the ſeed yearly, until T left the i 
farm as mentioned before. | 3 


« As the ſoil above He flaty ſubſtance was not Wl 
above two feet and a half deep, the plan of ſetting 
off the ridges. eight feet broad in this part of the 
land, anſwered well. 1 


Bix ſatisfied, from many experiments and 
obſervations, of which the above caſes will bear 
me through, that the waſte lands in the kingdom 
arifes from the firſt ſolid ſubſtance found under the 
ſurface, being impervious and impenetrable to rain, 
or any other liquid body, as before explained; and 
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as theſe ſolid ſubſtances lie pretty near the ſurface 


all attempts to improve waſte lands will be fruitleſs, 
unleſs the ridges are laid off in breadth propor- 


tionable_to the depth of the ſoit, ſo as to allow the 
plough to get to theſe ſolid ſubſtances in the hol- 
low of the ridges ; that done, waſte lands ſoon 
prove prolific and valuable. _ Exceſs" of heat and 
cold have the ſame effect on vegetation : thus in 
hot fultry ſummers, we ſay vegetation is at a ſtand, 
being quite burnt” up; and in cold wet ſummers, 
we ſay vegetation js at a ſtand, being ſcalded, and 
hurt by the wet, The firſt we can only guard 
againſt, by nine. early : the other we can over- 


come by draining, Ke. Nee no farmer ſhould 


omit,” 
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W VI. 


© Draina, ge of Soils 4 955 of alternate Beds 1e d 
and Sand. | 


- 


1 Th Aiftris * the 1 is W of 2 an in- 
74 termixed variety, and where clay forms the moſt 
predominant part, draining is a work attended 
with much greater difficulty and expence than in 
thoſe where both the ſurface and internal ſtrata are 
more regularly diſpoſed. In theſe kinds of ſoils, 
where every reſervoir of water is unconnected with 
another, being ſeparated by intervening beds of 
clay, the partial collections of water that theſe re- 
ſervoirs contain are ſo much augmented in time of 
great rains, that being full to the level of the ſur- 
face of the ſurrounding clay, the water, having 
then a free iſſue, as over the edges of a diſh, ſo over- 
flows and ſurcharges the ſurface of that clay, -and 
renders it ſo wet and four, that its produce be- 
comes every year more ſcanty, and the nature of 
the ſoil itfelf more barren. As theſe ſand beds 
have no communication with each other, it requires 
EC many drains as they are in number to extract the 
water from each of them. From the neareſt and 
loweſt part of the field to be drained, a trench 
muſt be cut up to the higheſt or moſt diſtant ſand 
bank, in ſuch a direction as, if poſſible, to hit on 
ſome 
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ſome of the intermediate ſand beds, and ſave the 


making a longer fide eut, otherwiſe neceſlity ; 
but where this would give many awkward turnings 


to the main trench, would neceſſarily lengthen it, 


and where, by croſſing the beds in places higher 
than the ſurface of the ſurrounding clay, would 
conſiderably increaſe the depth of it, and be dif- 
cult to work, eſpecially if rock or running ſand; 
drains in the form of letter V muſt branch off to 
ſuch beds to draw off the water they contain, and 
to convey it into the leading ones. as repreſented i in 
3 Fig. 1. 55 125 5 


* 


ALTHOUGH the ſand beds throw out the water 
they contain on all ſides, ſo as to injure the clay 


ſurface immediately round them, a drain on the 


one ſide will completely extract the water from the 


whole, and prevent it from breaking out at 


either ſide, e that where it is cut be the 
loweſt, 


IT may be obſerved, that unleſs the drain is ſo 
cut, it cannot be ſuppoſed to have this effect, 


while the water can find an outlet on the oppoſite | 


fide of the bank lower than the bottom of the drain. 
This ought therefore to be previouſly conſidered ; ; 


and, by carefully examining the ground, and apply- 


ing the ſpirit-level, the proper ſide for the drain 
may eaſily be found. Or, if the water burſting 
out round the bank has been obſerved in dry ſea- 

ſons 
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fons to run at one place, and not at the others, it 
is a proof that this is the loweſt point, and, by 


cutting the drain in the direction of this level, the 
water will afterwards be prevented from riſing | to 


the height of the upper outlets, or above the level 
of the bottom of the drain, even in a the wetteſt ſea- 


| ſons, 


7 


'Bxs1Dts ſoils correſponding to this deſcription, 
there are others nearly of a ſimilar nature, bur 


each bed being of leſs extent, and lying more re- 
gularly together, their drainage can be more eaſily 


effected by means of leſs cutting, and conſequent- 


ly leſs expence. Under the beds of ſand and clay 


that thus lie alternately together, and almoſt pa- 


rallel to one another, is found a body of impervious 


clay that keeps up the water contained in the ſand, 


which continues always full, moiſtening the adja- 
cent clay, and, in wet ſeaſons, running over it.— 
As the main under ſtratum of clay is ſeldom above 


four or five feet below the ſurface, a drain muſt be 


cut to that depth through the middle of the field, 
if it has a deſcent from both fides; or, if the 
ground declines all to one fide, the drain muſt be 
cut there, where the water will more. ealily diſ 
charge itſelf into it; and, unleſs the field is of a 


_ conſiderable extent, and have more hollows in it 
than one, one drain will anſwer the purpoſe effec- 


tually; for, * crofling all we. different beds that 


hold 


_ 


Jut 


nt- 


* 
- 
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bold the water, it wi] draw it from each. See 


Fig. 2. I 5 | 5 * Z 1 
; a . 5 l , J 6 * 


THE N difficulty, however,. in draining land 


2 | of this deſcription, and which is impracticable by 
one drain, is, if the direction of the alternate beds 


of clay and ſand lie acroſs. the declivity of the 


E | grounds ; ſo that one drain in this caſe can have 


no other effect than that of carrying off the water 
after it has paſſed over the different ſtrata, and 
would here naturally ſtagnate the loweſt part of the 
field, if there was no other outlet for it. There- 
fore, when the ground lies in this manner, which 


Y | is often the caſe, beſides the drain in the bollow, 


others muſt be cut up from it, in a ſloping directi- 
on, acroſs the declivity, which, by croſſing all the 
different veins“ of ſand, will extract 27 water from 
each. See Fig. 8 3 | 


Wurxk theſe alternate ſtrata are of a greater ex- 
tent, and the wetneſs produced by greater ſprings, 
forming ſwamps at different levels on the ſides of 
hills, the method of draining them has been deſcrib- 
ed in Chapter IV. 


Taz firſt thing t to be obſerved, in the drainage 
of ſuch alternate ſoils, is to diſcover minutely the 
inclination of the alternate ſtrata, or how they lie 

ih 


* A very thin or narrow ſtratum, | 
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* 


with regard to the ſituation of the field to be drain · 
ed, as upon this the direction of the drains. entirely 


\ 


E 


depends; and as the external ſigns that diſtinguiſh 


the different beds, are eaſily perceptible from the 


appearance of the ſurface, and difference- of the 


herbage that each produces, there is little difficulty | 


in attaining this part of the object. In drains of 


this kind, there is ſeldom any need for applying the 
auger, as the neceſſary depth of che trench reaches. ! 4 


far enough down, and as there is no ſpring for 
want of connection with higher ere to force 
itſelf up through the auger-holes, or, if there is, 
it cannot at ſo great a depth, and below ſuch a 
body of clay, do any injury to the oY 
above. Fs: a 


= * ; 


Tux drain aſter being formed like a at at 
bottom, or ſet like a wing, muſt be filled a con- 


ſiderable way up with ſmall ſtones before the mould 


is thrown in, taking care to have tough fads laid 1 im- 
mediately above the former. Where ſtones are 


ſcarce, and plenty of bruſhwood at hand, faggots, 


may be ſubſtituted in their place with propriety. 
The under part of the drain, however, ſhould 
be laid or coupled with ſtones, as a canal to carry 
off the water ſubſiding through the faggots, and 
which has alſo the good effect of prolonging their 


duration : for when the water cannot get clearly off 


which myſt be the caſe where there is no open 


conduit 


re! 


4 4 
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WT conduit of ſtones, its ſtagnation | amongſt - the 


. 

ly 1 branches muſt ſoon cauſe their decay, and choke 
a vp the paſſage of the drain. There is one thing 
he more to be attended to, in completely accompliſh- ' 


ing the drainage of theſe ſoils : If the field lies ve- 


ty n moch on the deſcent, care muſt be taken in lay- 
of ing out the ranch drains in a direction ſufficiently 
ne horizontal, fo as not to make the fall too precipi- 


tant, by whick the bottom of the trenches would 
be worn uneven, and thus would obſtruct the paſ- fy 
WT fage of the water, which might ſoon blow them up: 
but the fall ſhould be ſuch as to enable the wa- 5 
ter to clear its courſe. The reaſon why fewer 
drains are required in fields that lie nearly 
horizontal (as thoſe of the 2d claſs in this 
| Chapter), is that the water. is drawn equally from 
ooch fides ; whereas thoſe on a ſloping declivity, 


9 drawn only from the higher ſide of the drains, re- 
* quire them to be more in number, or cloſer to one 
| another. This is the caſe, in every ſituation where 
m- 


burface draining is neceſſary, and particularly ſo 
Wo in ſuch foils as thoſe deſcribed in Chapter VII. 


Ots; 

11 IN 1 1 85 theſe ſoils compete of 

gry alternate beds of clay and ſand very much predo- 

and minate, and which have there acquired the names 
„of. /and pots or guts, (a term properly applied to 


them from their holding water like a pot), Mr. 
8 Elkington 
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Elkington has executed ſeveral drainages in the 


one of the ſame kind at Suttonhall in Derbyſhire, 


more particular alludes. 7 


Drains ge of Soils Porous above and Retentive hs 
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manner I have deſcribed ; and alſo a very difficult 


where the water was contained in ſmall beds of 
rock, croſſed and intercepted by beds of ys 
and to this Fig. 1. in the annexed Flas, No. 8 


43 
E i ; £ Pa, 
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CHAPTER VII 


low, Dc. 


— 


In flat tracts of land, where the ſurface or upper 
ſoil is injured by a ſuperfluity of ſtagnant water not 
proceeding from ſprings, their drainage is an ob- 
ject of the firſt importance, and which may, Wi 
in moſt caſes, be IN with _y little ex- 
pence. 


THe upper foil being a of a porous 
ſtratum of two, three, or four feet in thickneſß 
and having under this a ſtrong retentive body of 


clay; the rain water falling on the ſurface, eaſily 
ſubſides 1 * 


/ 


Arno vb MoOHE 69 OTIIIY "by 


fſobſides till it meet the clay, and ˖ and *there' being dd b 
cructed from further deſcent,” the whole W's part 
et che foil ſtands do full of water, as to l fy the 
Wprogrels of vegetation, or at leaſt greatly to ingurs. ies, 
WT carry off this water requires only one ot few wy 
ore drains; according t the fituation of the Held, 
ad theſe no deeper than Juſt to reach a few ihehts 
WS no the clay, betwixt which and the under part of 
_ me porous: ſoil the greateſt quantity) of water i ill 
Wc main ſtagnant when it does not appear 1⁰ milch 
Wn the ſurface; .' In this Kind of drainage there is 
f 0 need for the auger, there being 0 bras ſpring or 
pbterrancous water to Dan age AR £17 


— 0 3 
25 . „* 4 3 92 os 
* Danchnete pf p A 4+ Lad 


1 EF it Ea a. ſmall i from both- Kew one 
lain cut through the porous to the clay ſoil, in 
e hollow part of the field, will effectually draw 
ff all the water that the porous ſbił may contain, 
phich will be greatly facilitated by properly form 
cs the ridges to anſwer the declivity of the ground, 
a by deepening and clearing out the furrows R 
ee ſpade, See Plan 3 Fig. Les pug 
5 11 nah 

Ir the Rasie of ther field echrahaind the 
obreſentation of it in the plan, the water WIII flow | 
Wo the drain (being in the hollow part of it) 
rough the porous ſtrata, as well as thirdt hs ä 
mber of ſmall trenches cut up from it to both | 
F<: 5 e 


1 X 


* Ta1s kind of foll is cmmonly denominated wer-boftomed land. 


2 APPROVED, MODE or DRAINING, LAND. 


l which is the common practice in Er- 
ane l d fome « other counties adjoining ;: but it is W 
up Whole N to no ain be « | Le uy ; + 
| 1 81 1 89” L 2 | 

| HE "drain, may. Foray 0 eh if it can ho 
EY 3 of. the field at the ſame time, or cover. 


Bor Circ FITS CS may . „„ f 11 3 Dig 


* 


85 i Is; 4 fed Bf this. foil has more e one ohe 
in it, in that caſe it is neceſſary to have more than 
one drain; but, if it is almoſt level, or inclines on- 
ly a little to one ſide, a ditch or drain at the loweſt 
extremity, having the ridges and furrows formed 
as already mentioned, will anſwer the purpoſe effer- 
dar: See Fig 2. md - of Plan. 9. 60 1408 
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1 ſome . W it may hh neceliagh: to 
have a few ſide cuts from the main drain, where the 
field i is large or very flat, cut down alſo a little in- 
to the clay, as narrow as · it is poſſible to dig chem 
and filled with ſtone in Fe uſual manner. i 
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8 ven is the method of FRO thels ſoil with 
maſt advantage; but many fields ſuffer equally 
from wetneſs, that conſiſt of foil exactly oppoſite 
to. the former, viz. a ey ſurface arte. + 4 Pu 
leer. : Thaw. an e 11 
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* From its being ſo much practiſed think; this mode of unf is commonly 
__ the * mode of lollevo draining. 


neſs is ſtill of a mort injurious nature, and where 
the impervious ſtratum that upholds the water is of 
ſuch a thickneſs as to require being perforated by 


the porous ſubſoil, without the help of boring, 
the deſcription of ſuch may with more propriety 


by the noxious water; ſtagnant on the clay ſurface, 
ſituation, are ſeldom or never affected 09 0 te TP : 


| caule, FOE- © ? 


Sven ground is more difficult to drain, and re- 


yo 
the quires a greater number of cuts than any other foil 
2 in. whatever, as they muſt be ſo laid out and conduct- 


5 ed, as to collect all the water from the ſurface, 
which can only diſcharge itſelf into the drains 
rom above, being, unable to flow into them through 


ith he clay, as'in thoſe ſoils of .; an | oppoſite deſcripti- 
ally on; and where there is any irregularity on the 
ofite round, the water will remain ſtanding in the hol- 


| thing is to make one main conductor in the loweſt, 
arb or at one end of the field, to receiye and 
arry off the water collected by che ſmaller colla- 
teral cuts, which it may be requiſite to make o on 
ä F. 2 | | 


\ 
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Tun drainage of | ſuch ground; where the wet⸗ 


the auger, is fully deſcribed in Chap. Vis but 
here the depth of the drain being ſufficient to reach 


form a part of this chapter. Fields of this kind 
commonly lie very flat, without any deelivity, where- 


might naturally diſcharge itſelf without the help of 4 
drains; for ſoils of the ſame nature, in a hanging 


1 lows, within a few feet of the drain. The firſt 
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each ſide of it. If it ſuits the ſituation or [diviſion 
of the field, this main drain had better be open 
than covered, and then the outlets of the drain 
that ſall into it, can eaſily be inſpected, and ow 
quently cleared out, as occaſion may require. 

The proper formation of the ridges, to anſwer the 
declivity of the ground, ſhould be particularly at- 
tendedeto in ſuch ſoils. The ridges ſhould have 
riſe enough in the middle, to give the water a fall 
into the furrows, and theſe ſhould have depth and 
fall enough to convey it into the drains. Thus 
would a great part of the rain water, as it falls, be 
carried off, which would leſſen the number of ſmall 
cuts otherwiſe neceſſary. The drains ſhould: alt 
be dug as narrow as poſſible, and filled up in the 
uſual manner with looſe ſtones, only, the bottom 
of the conducting drain (if it is not an open one) 
ſhould be formed in the manner already deſcribed 
with a ſmall open conduit SEG: the bs | 
Lo to ab oF) water. 


„ 
Ne 


4 


Tax ſmall drains ſhould alſo. be coupled at bot- 
tom, i. e. two of the largeſt ſtones laid in the bot- 
tom inclining on one another above, forming : a tri. 
angular opening of four or fix inches. below. As 
the water is all received in at the top of theſe drains 
it is neceſſary that they ſhould be filled with ſmall 
ſtones ſo near to the ſurface, as to leave only 2 
ſpace te to be mo with loge $7 ave; Tay defp, 


Arno MODE Of DRAINING LAND. | mT 
to prevent the plough « or Harrow from derangit ng 


en | them. Looſe gravel, "IF i it is at hand, is better than 
ins the ſtiff clay that came out of the drain, as it more 
re- eaſily admits the water to abſorb through it into the 
. ſtones, and the other can be ſpread on any achaecnt 5 
che hollow in the field. 

al · * . | a 

= A thin layer of ſtraw or ruſhes? ſhould be laid 


immediately above the ſtones, to prevent the ſmal- 
ſer part of the gravel from filling up, too cloſely, 
the interſtices betwixt them; but this is not ſo re- 
quiſite when gravel is uſed in place of mould. 
This mode of draining is calculated for every te- 
nacious clay ſoil, whether porous below or not; 
but in many inſtances the deepening of the für- 
rows, with very few drains, might remedy the evil, 
where the retentive upper ſoil is only a foot or two 
deep, with a porous ſubſoil under it, through which 
the water would eaſily ſubſide downwards, and 
again empty itſelf at ſome lower extremity of the 

bed. The drains and furrows ſhould therefore be 
bot- 3 deepened through the clay to the open foil, in or- 


bot- der to facilitate the deſcent of the water and thus, 
tri much depends on the proper ploughing of ſuch 
"As ground, by attention to which, many drains, other. 
rains Wiſe "— rig be ſaved, | 
(mall k 16 20M 
nly 2 4 Taz 
lep, Ir th 

1. © feld is in paſture, the upper SY pared thinly 15 will anſwer this 


Purpoſe better than ſtraw or ruſhes, 


__ 


. 
* 
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Tu drainage of theſe ſoils does not come im- 
mediately under the ſyſtem of Mr. Elkingtens 


* 


ine 4 


| practice; but the mode of treating, them Thave : 
deſcribed, - he” recommends as. che en r 50 

85 i WI 
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CHAPTER VII. ah or 

| : 15 RY Tr TOE W's CISCO {o1 
Drainage of Mines, Quarries, Marl Pits, A pi. 
| | N jig ne⸗ 

1 | I 

Tar oriociples Mr. Elkingron's 8 e hab pa 
hitherto been confined only to the draining of. land, , five 
or raking away ſubjacent water that 1 injures its:ſur- por 
face; but there is no doubt that it might be equal- be 
ly ſucceſsful, and of very material i importance in wat 
the caſe of mines and quarries; by diminiſhing the by 
quantity of water that has frequently found in the (pre 
courſe of working them, and which very much ob- whe 
ſtruts, and even ſometimes puts a ſtop to the the 1 
work altogether ; at leaſt it very often does ſo, in ratiy 
m_— of freeſtone, limeſtone, marl, &c. N mon 


| Tons 
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Tavs; from the want of Mr. Elkington- J method 


being known, many mines and quarries. at preſent | 
lie unwrought, from fear of water and - quick- 8 


ſands, which might otherwiſe be wang o ad- 
vantage. gb. RE: PAS ACRE, 
Ir is well known chat all ſprings. and * 
neous collections of water are ſupplied from 
ground lying higher than that where they are found; 
which being of a porous nature admits the rain to 
filtrate through it, which deſcends often to a very. 
great depth through the pores of the open ſoil, 
rock, ſand gravel, &c. before it be obſtructed by 
ſome impenetrable ſtratum, Thus, in ſinking. a 
pit for coal, or any other ſubterraneous mineral 


near the bottom of a hill or high ground, a bed 


of quickſand is met with, ſo full of water, that to 
paſs through it becomes a very difficult and expen- 


five operation; and as this water proceeds from the 
porous ground lying above it, it may in many caſes. 
be practicable, to intercept the greater part of that 


water before it reach the ſand-bed in the pit, and 


| by means of tapping at the tail of the ſand- ban 


(provided the ground naturally declines lower than 


where the ſand is found in the pit), the whole of 


the water may be extracted from it, at a compa- 


| ratively ſmall expence with what is uſed as the com? 
| Mon remedy i in like caſes. 


"XY 


* 
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70 accompliſh his. in aſcending from the pit, 


carefully examine, if higher on the declivity, any 
bed of rock, ſand, or gravel zails out, which, may 
convey the water contained in it to the ſand- bed be. 


low; and if ſuch bed is found, a drain may be cut 


into it, which will carry off a great part of the wa- 
ter, and conſequently leſſen the quantity in the 


mine, which would otherwiſe have continued to 


deſcend through the porous ſubſtrata, before be. 


ing thus intercepted in its deſcent. But, alchough 


this is done, and the ſupply from above entirely 


cut off, yet a ſufficient quantity of water to injure 
the pit, may continue to ooze from the ſides of the 
fand-bed, even ſuppoſing it ſhould gip towards 
the lower ground, which, - if it does, that water 
may be cally drawn off at 1 point in the low 


ground. 


To effect this, in order to remove the above in- 


convenience, in deſcending from the pit, along the 
declivity endeavour to Alf er at what W in 
the low ground the ſand terminates or fails out, 
which may be found by means of a ſpirit level; 
and if there is any appearance there of the water 's 


having a natural outlet, it may, by. means of a 
deep drain, be much quicker and more effectually 
drawn off; for ſprings naturrally flow through nar- 


row and crooked perforations, and conſequently. 
whenever the orifice is enlarged, or made lower, 


the diſcharge of water becomes greater : But, if 
R 


K © 


— 2 2 wm 


there is a deep covering of clay above the rail, of 
the ſand; in that caſe à drain can only be cut To far 
into it, and by means of boring through the re- 
maining portion of clay, an caſy outlet may be gi- 


ven to this whole Water rie in bs above ſand- 
bed. r : | 


1 


Tars will alſo, in a great meaſure, remove, or 


at leaſt relieve the difficulty that would afterwards 


have attended linking the pit; for the water. thus FE 
cut of, muſt lefſen the quantity that would 


have been found deeper, the ſame body perhaps 
paſſing downwards from ſtratum to ſtratum, ſo 
far as they continue porous, or DO of receiv- 


ing it. 


Ir is therefore of material conſequence to drain 8 
all ground lying higher and contiguous to mines or 


any other deep ſubterraneous pits, for the reaſons 


already given; and on theſe principles, and by 
thele means, it may be accompliſhed with little dif- 
feuty or EXPFNCe, | 


Tux water found in the bottom of the pit or 
mine, muſt be got rid of in a different manner, | as, 


the ground may perhaps no where decline lower 
than the mouth of the pit. For it is only on the 


ſuppoſition of che different ſtrata and ſand-bed, 
aipping 
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dipping with the natural inclination of the ſurface, 


that the above method of proceeding is practicable, 
or on the ſuppoſition of their lying nearly horizon 
tal; but, ſhould they lie in a reverſe direction, 
there is little poſſibility of accompliſhing the. ob- 
ject, unleſs. their termination can be hit on, ſome- 
where on the oppoſite ſide of the hill, which, by 
aſcertaining. the preciſe inclination . of- the metals, 


and by exact levelling, may very nearly be found 


out. In moſt caſes, however, the upper ſtrata 
above coal are found lying N regular. 


— 


Bur, as a a deſeription alone, without an explana- 


tory ſketch, cannot ſo glearly convey an idea of the 


nature of it, Fig. 1. of the annexed Plan, No. 10. 
will help to elucidate thefe remarks. 


1 


Tux foregoing obſervations ſo far explain how 


the matter may be cut off, that is met with in ſink- 
ing the ſhaft, before reaching the coal or other mi- 
neral that is ſought for; the water that is found in 
the bottom of the pit, or what proceeds from the 
rocks, &c. in the courſe of working the mine, is 
commonly got rid of by means of an engine pump, 
to aſſiſt in working which, the water obtained by 


means of the drains already deſcribed, may be very. 


uſeful, where the ſtream for that purpoſe is deficient, 
in ſaving the great expence of working it by 


ſteam 


P BY 
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ſteam*. But, without the help of a natural ſtream, 


which may be converted to tlie above purpoſe, it bi 
is ſeldom poſſible to find, by means of drains or 
otherwiſe, a quantity of water ſufficient to drive 
ſuch weighty machinery, in a ſituation high enough | 
to have the neceſſary command'of it. It may, how- 
ever, in many caſes, be a valuable on rags 2 
Plan 10. Fig: 2. N | 


IN ſituations where a proper command of water 
can be obtained, and where the entrance to the mine is 


e 6 likewiſe 


» Tu Ar letting down the water by boring into an 1 open train, even 
in the bottom of the pit, may not only be practicable in ſome caſes, but of very 
great advantage, the following obſervations will how: „The water was raiſed 
by a ſteam engine about fixty yards, from a colliery in Yorkſhire, which had 
been wrought ſeveral years; the proprietors bored down to the depth of about 
ten yards farther, to aſcertain the'depth and thickneſs of a ſeam of coals, which 
was ſuppoſed to lie below thoſe then wrought 3 ; the workmen employed bored 
from the bottom of the pit next the engine pit, and when they had boted to the 
above depth, and taken out the rods, the water from the works, which uſually 
ran acroſs the bottom of this pit to the engine pump, . run down the hole they 
had then made. As ſoon afterwards as the ſteam engine was ſet to work at the 
ſtated period ( about one hour in twelve), the engine pump contained little or no 
water; it had eſcaped through this hole, and continued to run through the ſame 
ever afterwards, and rendered the engine uſeleſs. This inſtance of water at ſo 
great a depth from the ſurface, finding a paſſage at a further depth of ten yards, 
or leſs, and immediately below, is very ſingular and ſtriking. The ſituation 
was much higher than the next adjoining valleys and the level of the ſea, Ex- 
periments of this ſort ſeldom fall to the lot of man to make, therefore ſuck in- 
ſtances are rare and uncommon. But in large tracts of level land, where' lakes 
or moraſſes have been formed, and which cannot be drained by cutting open draira, 
or driving levels through rocks, but at an expence for which the lands, when 
Trained, would never compenſate, the above inſtances warrant experiments 
being tried and bore-rods, which, if not ſucceſsful, may be tried at a n 19 
_ th 88 Report of rd ets page * | 
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likewiſe adapted for the purpoſe; the uſe to which 
it may be converted is ſtill more advantageous; by 
driving machinery to bring out che minerals, and 
alſo for working an engine pump, for;clearing'the 


mine of ſubterraneous: water, flowing from the ca- 
vities of the rocks that are met with in working. 
His Grace the Duke of Buccleuch's coal works, 


near Langholm in Dumtfries-ſhire,- are a ſtriking 
example of this, and of the ſuperior powers of 
water and machinery when properly conbined, 
where a command of the former can be obtained, 
and when the latter is conſtructed on proper prin- 
ciples, and conducted with that care and ingenuity 


which are neceſſary in ſuch undertakings, 


* 


Wo frequently occurs, in working quatries of 
lime or freeſtone, that, at a certain depth, part of 
the rock containing water is hit on, whereby the 
quarry is foon fo filled with water, as ta put a ſtop: 


to working it deeper, where the beſt of the ſt 8 


lies. The common remedy in ſuch caſes is, either 
to erect a wind mill pump to draw out part of the 
water, (for the whole cannot to be taken away by 
this means), or to open a new quarry adjoining to. 
the laſt,' which at the ſame depth meets with the 


| like obſtruction, or to bring up a very deep and of- 


ten expenſive cut, under the level of the water, from 
the neareſt declivity. 


By 


2s F KA 


* 1 


_— 
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By the following method; however; all quarries | 
of limeſtone, freeſtone, marl, &c. liable to ſuer 
an obſtruction, may be completely cleared of wa- 
ter at little expence; and the drain at the ſame 
time, will ſerve &Joubje: papal by drying the 


vet ground, which, in conſequence” of the 
ſpring nm _ rock -_ nn 


wn >» hg 
to it. 2" BY ir | 17 9 V3: le 
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TunbviaFwrrdcade the erlebe lies a 
bed of ſtrong retentive clay that upholds all the 
water received by and retained in that rock, and 
which being alſo bound round on each ſide by a c 
vering of clay or other {tiff ſoil; cannot diſcharge it- 
ſe}, and therefore ſtands always ſo full in the 
rock, as to ne CO the ſtone to the 


bottom. 


In the alt ase Andes hr to find to what 
fide the rock dips or inclines, which may eaſily be 
found by the appearance of the ſurface in examin- 


ing the adjacent ground, and by the aſſiſtance of a 


ſpirit- level. After! diſcovering this, cut à drain 
through the clay covering to the rock, by which 
— will be drawn off, that for want of a 
proper outlet, formerly ſtood pent up in the 
cavities of the. 3 See ne Wo! 1137: Fig: 
and 2. | 


SOMETIMES 


32 APPROVED MODE or DRAINING LAND 


 SopTINES the evil may ben remec di ina differ 
ent manner. N > | a 2 n e 2 5 * © hu 8 0 


Se I T ee dil, that a bed of the ſame ſtone; 
of a cloſe compact nature, is found lying under 
one of a more open kind with | pores and fiſſures 


in it admiſſible of water, which ſo keeps up che was. 


ter in the upper bed, that none of'it can paſs 
through to an inferior open ſtratum ; and on fink- 
ing through this ſtone, another bed is found of iſo 
open and porous a nature, as to admit the recepti- 
on of any water from above that my come into 
contact a | it. ; 
„Gebet fins a :bed' of gravel or ſand is found 
under the cloſe ſtone, which being ſtill more capa-' 
ble of abſorbing any water let down to it, is bet- 
ter calculated for the purpoſe of clearing the upper 
bed of ſtone from water, than a Eratum of oped 
ſtone itſelf. 1506 eee v5 


. Wan this is diſcovered to be the caſe; and 
the water kept up by the ſecond bed of ſtone ſo as 
to be prejudicial to the working of the upper bed, 
and which will be equally ſo in working the ſe- 
cond ; the work may be greatly relieved by bots! 
ing through the cloſe bed of ſtone, and letting down 
the water into the more porous one below, or in- 


to a ſtratum of dry ſand or gravel, if there be 
ſuch | 


ingen 
kirk, 
(pits) 
The: 
der to 
viewe 
and at 
work 
count 
the w 
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boch under it. In Place of boring, ſinking ſmall 


pits through the cloſe ſtone is a more effectual me- 
thod of letting down the 12 70 bot more difficult 
one to execute. 1160 Hard tan 909 1% ö 
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Ar Ormſkirk 1 Lancaſhire, tone quarties a are 
cleared of water, eractiy in the manner above de- 
ſcribed, which Fig. J. in the annexed plan wil ber- 


3 
ter erf! Pn wa E 


ME *% 7 * ; 4 - 


Tas ſituation of marl pits 18 commonly ſuch, 


that it requires a very expenſive cut through ſome 4 


part of the ſyrrounding, ara to carry off the water, 
_ that 


= rin e 
«1 As 

* To ſhow the ſucceſs of this praflice, Mr. > BA of Searriforicle, 1 2 very 
ingenious member of the Board, and proprietor in the neighbourhood of Orm: | 
kirk, communicated the following information ““ In ſtone, quarries,” wells 
(pits) occaſionally are ſunken to the open bed, which have prove ſerviceable. 
The above was practiſed in a ſtone delf near Ormſkirk with ſucceſs. But in or- | 
der to lay the delf more effectually dry to à greater depth, Mr. Elkington having 
viewed the country, marked where he thought the rock terminated or tailed out, 
and at the loweſt level ſet out a drain to be cut up to the rock, part of Which 
work is executed, and a very conſiderable ſpring comes from it: but, on ac- 
count of the great depth (ſixteen feet), it will not be. finiſhed before he has ſeen | 
the work again. The drain he has laid out is about ten feet lower than the bot- 
tom of the ſtone quarry, and when completed, will lay that head of ok dry 
lower than the preſent floor. All rocks moſtly where they terminate, are ſuc- 
Ceeded by broken looſe ſtones of the ſame nature as the rock, and they are fre- 
quently (not to ſay always) ſucceeded | by ſand, which, when a thick bed, Nt 
of a running nature (quickſands); often cauſe great 5 to cut through to 
the tail end of any rock.” See Plan 11. Fig. 2. n 11 


* 


1 


Ix ſuch caſes as this, where there is 4 of meeting amn nn or 


linking pits through the bed of cloſe ſtone, is the moſt * nnd leaſt ex- 
renſive method. 
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3 that prevents taking out the marl. This: might of. , 


ten be accompliſhed i in a much: leſs expenſive: mans 


ner, by ſinking a pit through the retaining ſtratum | 


under the marl bed, into ſome abſorbent ſtratum 
below, that would receive the water let down i into 

it by the pit. If, the ground where the miarl hes is 
of conſiderable. extent, ſeveral pits will. be, neceſla. 
ry to carry off the water. If they require to be ſo 
deep as to be in danger of falling in, they ſhould be 
built round the ſides, or filled up to near the top 
with looſe ſtones through which the water. can ſub- 
ſide. Any croſs drains or cuts neceſſary . for col: 
lecting the water muſt be conducted into the Pits. 
In many Caſes the water may be got rid of in a till 
eaſier manner, provided the ſituation of the ground 
is anſwerable, If the ſurrounding bank declines on 


the oppoſite fide lower than the water; by- cutting a i 


drain into it, and boring with a'ho#i2ontal auger, into 
the tail of the ſtratum containing the Water, it will 
be drawn off and reduced to a level lower than that 


of the bed of marl. As this water is often, ſupplied 


by a ſpring, riſing in ſome part of the higher ground 
and deſcending into the place where the mar lies, 


in ſuch caſe i it will be neceſſary to cut off the ſource 


of this ſpring, and divert it into ſome other chan- 
nel. By doing this, the quantity of water below will 
be leſſened, 26d more ealily be carried off of means 
of the pits or drain. ae W 


; & 7} x 5341 . 
b p_ 4 


CHARTER IX, 


Obſervations on the. uſe of the Spirit. Leet an 


D ons for Us ing it in marking out ef Drains, 


we 
q 17 


ArTER the main ſpring, or that from which the 
others derive their ſource, has been diſcovered, 
the aſcertaining a line on the ſame level, to one or 
both ſides of it, for the better and more ſure direction 
of the drain, being one of the firſt and moſt impor- 
tant parts of the operation, and the one on which 


Mr. Elkington's art in a great meaſure depends 
(for before him it is believed, that no man ever 


thought of aſcertaining, by means of levelling, the 
courſe of water in the bowels of the earth), a de- 
ſeription of it may prove uſeful to thoſe who have 
never been in the practice of * the or 
por that purpoſe. 


Brix provided with a ſpirit- level (which it is 


neceſſary to have previouſſy adjuſted), and a ſtaff | 


about ten feet in le oth, with a moveable vane or 
ſight affixed to it, ſet up the inſtrument in a ſitua- 
tlon between the object from whence the level is to 


be taken, and that to which it is to be directed, 
G provided 
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provided the diſtance from the inſtrument to each 


of them is not too great. The ſituation of it ſhould 


alſo be no higher than the length of the ſtaff wil i 


anſwer, and ſo as it may be ſeen from it both ways; 
then direct the man with the ſtaff to hold i it at the 


main ſpring, or place from whence you mean to 


carry the drain; and, after directing the teleſcope 
to the ſtaff, and adjuſting it to a level, make a ſign 
to him to move the fight up or down, till it be ex. 
actly oppoſite the croſs hair in the teleſcope.— 


This done, without ſhifting the inſtrument from is 
firſt poſition, and cautioning, the man to fix the . ; 
ſight of the ſtaff at the point directed, he mail 
proceed forty or fifty yards farther ; and after hay 
ing again adjuſted the level, make a ſign to hin 
to move to higher or lower ground, till the fight on : 
the ſtaff coincide exactly with the croſs hair in th 
_ teleſcope, He may then leave a peg at the plac i 


where he held the ſtaff, and proceed in like mas- 
ner to other ſtations, till the whole line is finiſhed, 


leaving pegs or making pits at the . ee t. 


ſtaff was held. 


Ir the length of the line to be levelled require 
the inſtrument to be ſhifted from its firſt poſition 
the level muſt again be taken from the laſt ſtation 
where the ſtaff was held, and the ſight on it fixed 
in the proper place, as before directed, proceeding 
in the ſame manner at every forty or fifty yards i 


length, till the whole i is accompliſhed. After the 
„l 


— 
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nne is thus levelled, and aſcertained by marks left 
at every ſtation where the ſtaff was fixed, it may 
again be examined, and other pegs put in between 
the firſt, the better to direct the workmen in cutting 
the drain, giving the line ſuch turnings, and even 
ſmall deviations from the courſe of the level, as 
may ſhorten or Rraighten | it, and humour the litua-. 


tion of the ground. 


— * 


For the ſake of accuracy, whoa the work re- 
quires it, eſpecially if the water is to be conveyed 
any conſiderable diſtance, or wanted to ſupply a 
houſe, or for the purpoſe of irrigation, the levels 
may be proved by reverſing the former line of di- 
tection, The ſpinit-level is alſo neceſſary for aſcer- 
taining how much fall can be obtained from the 
drain to the neareſt outlet where the water can be 
diſcharged, the ſhorter that diſtance being the bet- 
ter, provided fall enough can be got. 


Ir is often neceſſary to level a much longer diſ- 
tance than the length of the drain may require to 
be cut; but when the level of the whole line is 
known, and the nature of the ground carefully ex- 
amined, ſhort drains can be cut on that line, with 
openings (places not dug out) between, which will 
anſwer the purpoſe equally as well as one the 
whole length; and the expence will be conſidera- 
bly les, provided the length of the conductors for 
| N G 2 | the 
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the water from each, be leſs than that of the open- 
ings or places not cut: But if the whole line, with 
only one conductor, be ſhorter. than theſe, it is bet- 


ter to have all the water diſcharged at one orifice. 


The level has frequently to be taken from a ſpring 
or well, at a conſiderable diſtance from the youu 


100 be drained. 


Tux American level, as it is ſometimes called, 
being firſt communicated to the Preſident of the 
Board of Agriculture by Dr. Edwards of America, 


is fo ſimple and uſeful an implement for aſcertain- 


ing the level of drains or water courſes, that I have 
thought proper to ſubjoin a deſcription of the me- 


thod of uſing it, and have given a drawing of it in 


Plate 12. and No. 3. 


Ir is formed of two pieces of thin wood of equal 
length, joined together at top, and connected be- 
low by a croſs bar. From the angle at top, a lead 
plummet is ſuſpended by a ſmall cord, which, 
when 'the inſtrument ſtands level on both legs, 
ſtrikes upon a mark in the centre of the connecting 
bar, as repreſented by Fig. 5 in the Plate. The 
manner of uſing it is ſimply thus: At the place 
from whence the level is to be taken, drive 3 
woodden peg into the ground, cloſe in to the 


top, upon which one of the legs of the frame may 
reſt; then bringing round the other leg till it touch 


led, 


ica, 
ain- 
ave 
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the g ground, there drive in a ſecond peg, and the 
ſpace betwixt them will be level. In proceeding 


forward, reſt the leg of the frame upon the top of the 
ſeeond peg, turning round the other leg as before; 


and where it touches the grourd again drive in 


another peg, and ſo on along the whole line to be 


levelled. Thus with very little trouble, and with 
as much accuracy as with the fineſt ſpirit- level, 
will the courſe of the drain be eaſtly aſeertained.— 
But, as it is neceſſary that the drain ſhould have as 
much declivity as to allow the water to run freely, 

it will be requiſite in taking the level to regulate 
the direction of the line accordingly. Half an inch 


fall in the length of the frame will be ſufficient. 

For this purpoſe it will be expedient to have, be- 
ſides a number of wooden pegs, one iron pin, with 
inches and halves marked regularly upon the ſides 
of it, from the top downwards. After having 


drove in the firſt woodden peg at the point from 


whence you mean to conduct the drain, and hav- 
ing reſted the one leg of the frame upon it, turn 


round the other till it be level with the firſt peg.— 


There put in the iron pin, ſo that this leg of the 
frame may reſt on the top of it when level; then 
drive in a wooden peg ſo far, as that the top of it 


may be one half inch lower than that of the iron pin. 
Place the leg of the frame again upon this ſeeond 
peg, turn it round to a level, putting in the iron pin 
till the top of it be equal to the foot of the frame; 
| 5 then 
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- thendrive in another wooden peg cloſe by the fide E 

of it, till the top. of the wooden one be half an 
inch lower than that of the iron pin. Proceed in 
this manner ſo far as you mean to carry the drain, 


which will have the ſame degree of declivity all the 


way along. A line thus ſet off is marked from A 


to D in the plate. When made on a ſmaller ſcale, 


it is uſeful in aſcertaining the proper 3 
along the bottom of the drain, while the work. 
men are laying it; but when made for this pur- 
poſe, the croſs bar muſt be fixed to the bottom 
of the legs, as aeg with dotted lines 1 in | the 


Plate. 


CHAPTER X. 3 


Dejeripti on [4 the Auger, and Monner 15 Jn 2 it 


Fe. 


Tas borer uſed in . is nearly ſimilar t 10 


that made uſe of in ſearching for coal or other 
ſubterraneous minerals. The auger, ſhell, or 
wimble, as it is variouſly called, for excavating 
the earth or ſtrata through which it paſſes, is from 
two and a half to three and a half inches in diame- 
ter; the hollow part of it one foot four inches i in 
length and conſtructed nearly in the ſhape of the 
wimble uſed by carpenters; only, the ſides of 4 

ee ns. al gl 
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ſhell come cloſer to one another. The rods are 
made in ſeparate pieces, of four feet long each, 
that ſerew into one another to any aſſignable length, 
one after another, as the depth of the hole requires. 
The ſize above the auger is about an inch ſquare, 
unleſs at the joints, where, for the fake of ſtrength, 
they are a quarter of an inch more. There is alſo | 
a chiſel and punch for ſcrewing on, in going through. 
hard gravel or other metallic ſubſtances, to acce- 
lerate the paſſage of the auger, which could not 
otherwiſe perforate ſuch hard bodies. The punch 
is often uſed when the auger is not applied, ta 
prick or open the ſand or gravel, and give a more 
ealy iſſue to the water, The chiſel is an inch and 
half or two inches broad at the point, and made 
very ſharp, for cutting ſtone, and the punch an 
inch ſquare like the other part of the rods, with 
the point ſharpened alſo. There is a ſhifting han- 
dle of wood, that is faſtened with two iron wedges . 
affixed to it, for the purpoſe of turning 1 round the 
W rods in boring, and alſo two iron keys for ſcrewing 
add unſcrewing the rods, and for. aſſiſting the han- 
die when the ſoil is yery | {tiff and more than to men 
required to turn 5 . 
To judge when to make uſe of the borer is 
a difficult part of the buſineſs. Some who 
have not ſeen it made uſe of in draining, have 
have been led into a miſtaken notion, both 
8 to the manner of uſing it, and purpoſe for 
which 
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the ſpring. Thus does it greatly leſſen the trouble 


cutting the trench to that depth, to which in many 


boring, after the ſhell is full, makes it very dif 
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which it is applied. They think, that if by. boring 
indifcriminately through the ground to be Fg 


ed, water is found near enough the ſurface to be 


reached by the depth of the drain, the proper di- 
rection for it is along theſe holes where. water has 


been found; and thus make it the firſt implement 
that is uſed. The contrary is the caſe, and, the 


auger is never uſed till after the drain is cut; and 
then, for the purpoſe of perforating any retentive 
or impervious ſtratum, lying between the bottom 
of the drain and the reſervoir or ſtrata containing 


and expence that would otherwiſe be requiſite, | in 


inſtances, the level of the outlet outlet will not ad- 
mit. The manner of uſing it is ſimply thus: In 
working i it, two, or rather three men are neceſſi- 
ry. Two ſtand above on each ſide of the drain, 
who turn it round by means of the wooden handle; 
and when the auger is full, they draw it out, and 
the man in the bottom of the trench clears out 
the earth, aſſiſts in pulling it out, and directing f 
into the hole, and who can alſo aſſiſt in turning 


with the iron handle or key, when the depth and 


length of rods require additional force to perform 
the operation. The workmen ſhould be cautious, 
in boring, not to go deeper at a time, without 
drawing, than the exact length of the ſhell, other- 
wiſe the earth, clay or ſand, through which it i 


cult 
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of the ſhell ſhould be regularly marked on the rods, 
from the bottom upward. Two flat boards, with 
a hole cut into the fide of one of them, and laid 
alongſide of one another over the drain, in time 
of boring, are very uſeful for directing the rods 
in going down perpendicularly,, for keeping them 


ſteady in boring, and for the men ſtanding on 
when performing the operation, (No. 4. in Plate 
12.) The other implements uſed in cutting the 
drain, are, beſides the common ſpade and ſhovel, 
thoſe repreſented in the Plate. The hollow ſpade, 
made of oak timber, and ſcooped out in the mid- 


dle, is uſed in ſoft peat ſoils, being light and eaſy 
to work with, and the edges preventing the earth 
from falling off, when throwing it out of the 


trench. They are made of iron in the ſame ſhape 


alſo, for throwing out clay or tough ſoil. The 
crooked handled ſpade or ſhovel, having the edges 
turned up, is well adapted for ſmoothing, the bot- 
tom of the drain before laying the ſough, and 
with which the workmen have leſs occaſion. to 
ſtoop. As the common opening of the ſough is ſix 
inches ſquare, a piece of wood of that ſize, and one 
yard in length, is very uſeful for laying in the bot- 
tom of the drain, and building the ſtones on each. 
ide of it, and which can be ſhifted for- 
ward as the workman' + proceeds | in forming che 
fough, 


Of 
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cult to pull out. For this 1 050 the exact length 
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of the en Auger. ws | 


Tunis inſtrument was lately invented . 
Heafield of Hather in Leiceſterſhire, and is not yet 
come into general uſe. The advantages of it are in 
many caſes conſiderable, by leſſening the expence 
of otherwiſe cutting, and performing the work in 
a much ſhorter time. Where a drain or water courſe 


has to paſs under a bank, road, hedge, wall, riyulet of 


water, or for drying marl pits, &c. it may be uſed to 
advantage in excavating a ſufficient paſſage for the 
water, without opening a trench. In laying leaden 
pipes for the conveyance of water, it is alſo uſeful, 
in making a hole in which the pipe may be Jad 


without opening a cut on purpoſe. 


For tapping ſprings, or finding water at the bot- 
tom of a hill, either for the ſupply of a houſe, or 
for draining the ground, it may be uſed with ſuc- 
ceſs, as the water of the ſpring, when hit on, will 
flow more eaſily, and in a greater abundance, 
through a horizontal or level, __ dared a 2 4c 2 
pendicutar outlet. f 


Tux res uſiag i it is . ? an a lake 
or pond of water, ſurrounded with high banks, to 
be emptied, if the ground declines lower on the op- 


 poſite ſide, find the level of the bottom of the water, 
e ee on-uf. phe hank/ari 


the perforation is ta be made. There ſmooth the 
| | ſurface 
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level, with the auger pointing a little upwards. 


order to work it, which may be better underſtood 
by examining the Plate, When the auger or ſhell 


ce 
25 lower handle, and rods are added at the joint when 
7 the diſtance requires. In boring through a bank 


ſrom thirty to forty feet in a day, provided there is 
no interruption from hard ſtones, which will re- 
quire a chiſel to be fixed on in place of the ſhell, 


to be bored through is conſiderable, or longer than 
the whole length of the rods, a pit muſt be ſunk 
upon the line; down to the hole, for placing the 
frame when removed, and the operation carried on 
as before. 


ſurface of the ground ſo as to place the frame nearly 


It requires two men to turn the handles at top, in 
is full, the rods are drawn back by reverſing the- 


of the hardeſt clay, two men will- work through 


and longer time to work through, If the length 
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myſterious manner, in declaring he knew where, 


CHAPTER. XI. 


lar 


Extrad? from ſome of the ine K 7 


mi 
thoſe Counties in England where Mr. Elkington is 
has executed the moſt remarkable Drainages, tend. cla 
ing to authenticate the Advantages derived from ha 
his Pratfice. | ho! 
| | the 

T | | | +2441: 6. D008 of 
I SHALL begin with Warwickſhire, being Mr. 
Elkington's native county, and the one in which he 
firſt made the N 427 
County of N. ws, by Joſm Wedge. 8 ” 
| C IS ſu 
© DRAINING is, without doubt, the firſt ſtep to- Aﬀte 
wards the improvement of all wet land ; it has been and 
practiſed with much ſucceſs in this county for ſeve- nd 
ral years, but more particularly ſo ſince Mr. whic 
Elkington, a farmer in this diſtrict, introduced a wi 
method of draining boggy lands, by making deep : fir 
drains, and boring at the bottom or ſides of 5 
them through the different under ſtrata, ſo as to tap Ws 9 
the ſprings, and thereby, in many inſtances, cure mg 
large tracts of land with very few drains. The an 
. 


novelty of this practice here, and Mr. Elkington' $ 


and 


— 


— 


earth divided, and at what particular point an auger 


hole might be bored, to lay dry this or that particu- 
lar ſpring or well, were matters which attracted 
much notice, and occaſioned great ſurpriſe; and it 
is but juſtice to Mr. Elkington to ſay, that in one 


claſs of bogs, &c. which abound as much as (per- 


haps more than) any other, he has not only had the 


honour of introdueing the auger in this county, but 
the merit of laying 8 dry many large oo 
of land.” 


County of Leiceſter, by John Monk. 


« THE moſt capital improvements have been 
made under the direction of a Mr. Elkington, who 
is ſuppoſed to be the firſt in that line in the world. 
After forming the drain, by beginning at the fall 
and working upwards, he makes uſe of a borer to 
find the ſpring, with which he generally ſucceeds, 


which has wonderful effect in draining the land. Tt 


is ſaid that he has a very quick and certain method 
of finding where the ſprings lie, peculiar to himſelſ. 
By the uſe of the borer, Mr. Aſtley“ had a piece 


of land drained without going into it, by the follow- 
ing circumſtance : Mr. Elkington was employed in 


draining a piece of land belonging to Mr. Richard 


Aſtley, which was ſeparated from his brother's by a 
imall 


* or Odſtone Hall. 
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and in what direction the different ſtrata of che 
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ſſcmall river or deep rivulet. Mr. E. finding the 
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fpring about ſixteen feet from the ſurface (under 


the bed of the river), completely drained both e 
pieces. I was informed, that ſome time ſince, Mr. 0 
Elkington was engaged in draining a piece of land f 
near Lutterworth ; and ſoon after he had found a 
(fome call it tapping) the ſpring, the- inhabitants e 
to their very great ſurpriſe, found their wells all l 
dry. After inveſtigating the cauſe, it was found 2 
that Mr. E. had been the means of it, by cutting of 
off the ſpring which ſupplied the town with water, | th 
5 | ar 
* T MENTI1oN the above two inſtances merely to os 
ſhow what a wonderful effect the borer has, and o 
what very capital inſtrument it is for draining.” &c. Ipt 
te ] do not mean to ſay that Mr. E. is the only Co 
perfon that makes uſe of the borer ; for there is ſuch 
a very great ſpirit for this kind of improvement, 
that there are very few of the beſt farmers without , 
this inſtrument, Mr. Elkington has ſo much buli- two 
neſs, that it is with great difficulty he is to be had this 
when wanted. 5 in, 
wher 
County of Derby, by Thomas Brown. acroſ 
| maki 
0 Biçt every other method ſeems to hills, 
bead: to that practiſed by Mr. Elkington, whok plete] 
practice is becoming every day more extenſive eordi! 
and the ce 
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Iſive, 
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and ſeems to me the moſt effectual of all others for 
carrying off ſubterraneous waters. He lays a ſtone 
drain from three to ſix feet below the ſurface, in 
ſuch a direction as to cut the ſource of the ſpring, 
and with ſuch a declivity as to ſcour itſelf, Where- 


ever he finds the ſource. of the ſpring below the 


level of his drain, he bores, and with ſuch judg- 
ment, that, to a ſtranger, his auger ſeems poſſeſſed | 
of the virtue of that rod with which Moſes ſtruck 
the rock; for the water immediately guſhes out, 


and perhaps lays land that before was too wet to 


carry a ſheep, ſufficiently dry to carry the heavieſt 


ox. This method certainly is 1 againſt 


ſprings.” 


to the Board of Agriculture, c. Oc. 


„It will not be improper to hint, that there are 
two errors very common in the performance of 
this improvement. be firſt is, making the drains 


in, or nearly in the direction of the declivity; : 


whereas they ought always to be made obliquely. 
acroſs it: The other is, that of marking out and 


making numerous drains acroſs the ſides of {1 ſpringy 
hills, which might, i in many caſes, be drained com- 
pletely with a ſingle drain, judiciouſly diſpoſed, ac- 
cording to thoſe obvious principles upon which 
the celebrated drainer, Mr. Elkington of Warwick- 

ſhire 
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| have compriſed to render a dreary moraſs one of the 


Plymouth, and in that neighbourhood ; but that by 


FITS ph 
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ſhire, proceeds. No improvement can have great- 
er or more immediate effects than this of draining; 
none that pays the farmer with more certainty.” 


Cris of Stafford by William Pitt. 


8 Arras have been made to tap ſprings, by 
boring into them, by Mr. Elkington and others, 


and ſometimes with ſucceſs.” 


3-4 


MR. Prrr, in ſpeaking of the improvements : 
Fiſherwick Park, 920 | 211504 2d 


e Frere the genius of a 6 aided and k 
conded by the munificence of the noble owner“, 


moſt delightful ſpots in nature, and have in a,great ene 
meaſure ſucceeded: which ſucceſs is {till further 
heightening by the improvements of Mr. Elking- 
ton, in the i es Ars of ſprings, and the. diſchare- 


ing of ſtagnant water.” 5 
County of . oreefter, by V. J. Pomeroy. | 


« In ſpeaking of under drains, it may be 5. 
right to mention, that various experiments have 
been made at Ewell-Grange, the ſeat of the Earl of 


boring after Mr. Elk ington's method, deſerves b 
| | be 


Marquis of Donegall. 
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be moſt particularly. noticed, which, indeed, in. 
ſuch ſituations, (viz. low, fenny, or boggy lands), 
ſcems to ſuperfede the uſe of every other. 


Extrafts from the Annals of Agriculture, by 4. 
Young, Eg. Ne. &c. Pal. ATT. Anno 1791. 


« Aug. 5 Robs to examine . * car- 
Wrying on under the- direction of Mr. Elkington, a 

Wingularly able drainer, whom I ſhall have more 
occaſions than one to mention.” — .. 
hief object of our ride was to view Mr. Elking- 
on's works, who, we were informed, was engaged 
y ſome of the owners of theſe mills*, to bring 
chem more water, by draining ſome boggy ſpots, 
om which the ſprings ariſe. We viewed. his 


2c trenches for this purpoſe : it ſeems that this moſt 
rther ngenious operator had contracted with the millers, 


o be paid only in proportion to the additional 
Wouantity of water he procured for them. As we 
Need his drains, and the general declivities of the 
Waſtes around, a queſtion aroſe amongſt us upon 
e poſſibility of procuring more water by any 
Wrains, or cuts, or boring, than flows already in a 


ught 
have ore diffuſive manner through bogs ; an 
lo bringing water to take a direction on one ſide 


« But Mr. Elkington's prac- 
H | <<" 


another ſide,” 


* Near Sutton Collfield in Staffordſhire. 


ff a hill, which in its natural courſe flows out 8 


102 
tice is remarkable in one circumſtance, and differs 
from any drainer I have yet known. From diſtance 
to diſtance at the bottom of his ſurfs*, which are 
of various depths, from three and four to ſix and 
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ſeven feet, he bores with a common iron boring 


rod, five or ten lower, and in doing this often finds 
the water riſe quickly in the hole. 
tion, it ſhould ſeem, that he has Mr. Bakewell's 
idea in contemplationt ; and it is to be noted, that 
by this practice, he in many caſes, by a ſingle drain, 
lays lands dry that were not at all in the contem- 
plation of the perſon who employs him, even to a 
| conſiderable diſtance. Suppoſing ſprings to lie in 
ſtrata, nearly on a level, and to communicate from 
ſide to ſide of the largeſt hills, -in ſuch caſe it does 
not ſeem at all improbable, but that, by draining and 
boring deeply on one fide, you may procure more 
water than came before, by diverting it from the 
uſual courſe; ſo that, by carrying on works of this 
ſort on one ſide of a mountain, the othet ſide at ſome 
miles diſtance may be drained. Thus the millers 
on one ſide of a hill may pay Mr. Elkington for 
bringing waters to their dams, and the millers on 
the other ſide of the hill proſecute him for depriv- 
ing them of theirs ; which, it muſt be ii 
would be a laughable litigation. & Such 


works, however their operation, cauſes and conſe- 
QUEAEEY 


* Or Song l, the conduit, to bottom part of the drain, formed with brick cr 


+ See Annals of Agricglture, Voi. XVI. 


By this opera- 
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A \ 


quences, have infinite merit, and to do great credit 
to the talent of this very ingenious and uſeful man, 
who will have the merit, wherever he goes, of ſet- 
ting men to think: — | 

e "Es 6.—To Aſhby de la Zouch; called in our 
way on Mr. Marſhall, to view a bog. of ſeveral 
acres, drained by Mr. n which he effected 
with his uſual ſucceſs, 


Tas ba was ; occaſioned, as ; they commonly, or 
rather always are, by {| prings, which he pierced i into 
by means of a deep drain, boring at the bottom of 
it, as above deſcribed ; the ſurf in this dry ſeaſon 
runs no inconſiderable ſtream. The whole is now 
under oats, a very fine crop, on land, which before 
was of no value whatever. Mr. Elkington has 
been employed by Mr. Knowles* to drain the 
ſlope of a hill poiſoned with ſprings; in every in- 
ſtance of his draining, I hear ſome new circumſtance, / £ 
to prove the ſagacity and ingenuity of this , ſkilful 
operator, who may be termed an engineer of a new 
order. The crown of the hill above Mr. Knowles's 
vet fields is all dry, ſound, gravelly land, in which 


no ſgns of ſprings, becauſe pervious to water in its 
level ; but when theſe ſprings came to the fields in 


queſtion, which are clayey, they riſe to the ſurface 
Ha proportionably 
* Of Nelſon in Lieceſterſhire. In a certificate ſent to the Board of Agricul- 


ure, Mr. Knowles ſays, that this land, by means of Mr. Elkington's drains, was 
endered worth 308. or 408. an acre, which before was not worth half a crown, 


A, id p 
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. proportionably to the quantity of clay which im- 
| pedes their progreſs; in this caſe he found, by tak- { 
ing the levels, that ſprings on the other fide of the r 
hill in a clayey ſpot, at the diſtance of ſome hun- y 
dred yards, were exactly on the ſame level as theſe i 
palling under the gravel on the elevation, and thus , 
breaking out where the paſſage was obſtructed, by i 
variation of ſoil. And he pronounced, that when i 
this is the caſe, one ſurf, ſkilfully marked, will drain t 
a variety of different and even far diſtant fields; and t 
he recommends, in ſuch caſes, to wait, after the i 
firſt drain is made, to let its operation take place, L 
for ſix months, or even a twelvemonth; in which 5 
time it will be found, how far the effect has taken 
| place; ; if more are wanted, they can be made. 
When ſprings are brought in this manner from a 0 
diſtance, there is no doudt but he brings more n 
water to a place than flowed in it before. The Al 
great ſkill is to know where to bore. The furfor m 
French bricks which he uſes, are eight. ſhillings a cl 
thouſand more than common ones.” | - 
Ix a treatiſe, lately publiſhed ; “On the neceſ- Al 
ſity and advantages of care and economy in collec- ip 
—_ ting and preſerving different ſubſtances for manure,” " 
= .- by Thomas B. Bayley, F. R. S. is the following th 
A 1 Obſervation, ny 
4 « Ir may reaſonably be expected, that at no ver) a 
= diſtant period, the peat moſſes of Great Britain and te 


Ireland 


waſtes, but extremely injurious to the drier lands 
in their vicinity. The invention and energy of a 
Wakefield“ and an Elkingron, in reclaiming and 
improving moſſes, cannot fail to excite a general 
imitation of the very ſucceſsful proceſſes by which 
they have rendered theſe, bogs productive of plen- 
ty; with the additional happy effects which thoſe 
improvements never fail to produce « on the climate, 
temperature, and vegetation ot all the nes 
adjacent to them.” 


SuBJOINED is part of a letter, received from 
Charles Townley, Eſq. of Townley, in Lancaſhire, 
reſpecting Mr. Elkington's method of draining, 
and the improvement made on the ground, by 
means of his drains, Reſpecting the mode of exe- 
cuting theſe drains, it differs from the common 
practice of making hollow. drains, only by their 
being cut much deeper, and by boring with an 


auger either to increaſe the runs of water from the 


ſprings when chey are arrived at, or to give them 
vent when they lie too deep for the ſpade to reach 
them. Mr. Elkington's art, or knowledge of drain- 


ing, lies, as you muſt know, in judging of the Fan 


place 


* Of Liverpool. Mr. Wakefield has lately made wonderful LNproverngts upon 
the | e great Trafford Moſs near Mancheſter in Lancaſhire. 
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Ireland will be drained, and brought to the higheſt 
ſtate of fertility. Their preſent ſuperabundant 
moiſture renders them not merely. unproductive 
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place where the pernicious ſprings can be caught; 
and in carrying them off in the cheapeſt and moſt 
advantageous manner. The mere plan of a drain 


can give little inſight into this kind of knowledge; 


I ſhould think, the beſt mode of conveying the ſy. 
tem, by plans, to the conceptions of others, would 
be, to compoſe ſections of the different circumſtan- 
ces that moſt generally occur in the various ftrata 
and runs of water, below the ſurface of the earth, 
and of the moſt proper ſituations of the d ains that 
are to catch them. I will only repeat, that thoſe 
drained boggy lands that have had the proper manure 
laid upon them are not only made dry, but the 
herbage produced on them 1s become excellent. 
from having been, previous to the drainage, of 
very little value; and thoſe drained lands which 


have as yet received no manure, are rendered 


equally dry, and the coarſe and uſeleſs herbage, 
with which they were wholly covered, is viſibly 
giving way to better graſs. The proper manure 
will ſoon be laid on them, after which, I am per 
ſuaded, the whole herbage will be excellent : Is + 1 
drains were only finiſhed laſt year. 


Townley 28th September 1796. 


(Signed) CHAs, TOWNLEY. 
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Copy of a Leiter and Cortifiedra from Mr. John = 
t Mae fo sr * Sinclair, Baronet; | L 
in = ON 5 Heth, - 5th Ober as; vn 
7 LAM extremely ſorry at having taken fo long a 1 
1d time in returning the certificate you wiſhed me to | F 
* ſend, but I waited to ſee the effect of a drain T had = 
1 ſet out for Mr. Jennings af Harlington, Bedford- B 
th, ſhire, a nephew of the late Mr. Whitebread's; or | : 
hat I ſhould have ſent it ſooner. The land I drained 1 
oe | for him, had, about two years ago, been attempted 10 
* to be drained in the common mode, and a conſide- tj 
the rable ſum of money had thereby been expended to F 
nt. no purpoſe, as the land, at the time I undertook to 
of drain it, was as wet as ever. I have the ſatisfaction : 
ich of ſaying it is now the drieſt land on the eſtate, and 
d made ſo at an expence which does not exceed one 
or, twentieth part of what it had formerly coſt, by at- 
bly , tempting the common mode of draining. I am, 
ure DIR, your benen humble ſervant. 
-R 5 ! 
he | (Signed) J OHN MAUGHAN. 


* 


Copy of the Certificate. 


I Jonx Mavenan of Luton in the county of 
Bedford, land-ſuryeyor, late ſteward to Thomas 
Powys, Eſq. M. P. do hereby certify, that, in 
conſequence of a recommendation from the Board 


of 
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of Agriculture, I waited on Mr. Elkängton, who 


very readily communicated to me the principles of if 


his art of draining land, which I have ſince practiſed 
myſelf with great ſucceſs, and to the ſatisfaction of 
_ thoſe who have employed me. And I hereby far. 
ther certify, that I have key Mr. -Elkingrton'; 
mode of draining. of the } greateſt public utility; 
that I have ſeen land of little or no value, whe 
drained on Mr. Elkington- s principles, made wort 
forty or fifty ſhillings per acre, and producing the 


richeſt crops both of corn and graſs: — In ſhort, cha 
no mode of improving wet land equals i it-for-public 


utility. —Witneſs my hand, this 2 _ day oF 
1796. 


2 


Bxsiprs the above, many 8 communicat. 
ons and certificates, teſtifying the great advantages 


that have been derived from Mr. Elkington's 
practice, and what are likely to reſult ſrom the 
knowledge of his ſyſtem being generally underſtobd, 
might have been added; but as moſt of theſe have 
already been made public by the Board of Agri- 
culture, in a former paper on that ſubjecl, what! 
have inſerted here may be ſufficient to convince 
the public of i its utility. 
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HINTS FOR THE IMPROVEMENT OF BOGS, 
Ke. AFTER BEING DRAINED; 


TOGETHER WITH 


OBSERVATIONS ON HOLLOW AND 9 
$ DRAINING IN GENERAL 
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Hints for the F of Bogs, after . 
Drained. 


TRE next thing to be conſidered aſter a bog or 
piece of marſhy ground has been completely drain- 
| &d, is, the means moſt eaſily accompliſhed, and beſt 
adapted for its further improvement. If the bog 

is overrun with ruſhes, and other coarſe aquatics, | 
nothing will tend ſooner to the firſt part of its im- 
provement, than over/ocking it with cattle ; ſo ſoon 

35 it acquires a ſufficient ſolidity to bear them with 
atety ; but eare muſt be taken, not to put the 

cattle on it, until it is ſufficiently firm, otherwiſe 

| the ſurface will be poached, and the coarſe herbage 

not cloſely bitten. Thus will the coarſe graſſes be 
cloſely eat down, and the preſſure of the cattle will 

help to conſolidate the ſurface. By this alone, it 

15 wonderful to ſee the difference of verdure that 

ſoon takes place; and it is worthy of remark, that 

a bog of the worſt kind, after being drained and ſo 
treated, 
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. treated, without any other melioration whatever, 
i ſhould ſpontaneouſly produce ſo many fine graffez 
5 that have hitherto lain dormant, and by the ſuper. 
M fluous moiſture been prevented from coming forth, 
10 ſhould, as it were all at once, be called into exiſ. 
i \ tence, and afterwards continue to flouriſh and in- mar 
1 8 creaſe. The ruſhes will ſoon deeline, and give way tion 
il co better graſs, which will ſpring up in abundance, fails 
. F Lime, or marl ſpread on the ſurface, will greatly in- crop 
# creaſe the growth of white clover, and other kinds of ft 
| of fine natural herbage, after the ruſhes and coarſe cy © 
ja plants have been cloſely cut and eat down with the WW fure 
. | cattle*. The firft thing, however, to be done, nual 
1 whether the field is to remain in the natural ſtate of proc 
1 paſture, or to be cultivated by tillage, is, to level tion 
34 the ſurface; the natural irregularity of which is, in Hall 
1 | moſt caſes, an obſtruction that ought: firſt to be re- ¶ beto: 
* | moved. The earth that compoſes the higheſt as ab 
5 parts ſhould be removed; and mixed into a com- ill mead 
0 pound with lime, to be uſed either as a manure for WW inſtar 
#4 ü a crop, or ſpread on the ſurface as a 2 areſing for kind 
MY graſs. Earth of inferior. quality may be ſubſtituted ſubjec 
| for filling the deepeſt hollows. Where the, nature more 
7 | and ſituation An WETRs no Improvement, 18 0 cheap, fall: 
9 i broug 
| * Tx beſt time to cut ruſhes, &c. is, when the ſhoots are weak, ant Iren 
| before the ſeed comes to maturity. If left till the ſeed is ripe, it ſhakes, and velled, y 
killing on the ground, multiplies their growth. They ſhould be o frequin cut ing can be 
before this ſeaſon, which will ſoon extirpate them. | i land that; 
beſides. aff 
good hay, 


Hire. 
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ſo ſure, or ſo profitable, as converting a certain 
claſs of bogs into water meadow “. 


Ir it lies along the ſide of a bel or ſtream, of 
which, by means of proper dams and cuts, a com- 
mand can be obtained; and if the proceſs of irriga- 
tion is managed with ſkill and attention, it never 


fails to produce luxuriant crops of graſs. © This 


crop is in every reſpect beſt adapted to the nature 
ol ſuch ground, being leſs affected by the inclemen- 
cy of a cold or moiſt climate, and giving a more 
ſure return, without the labour and expence of an- 
nual culture, than any crop of grain that might be 
produced. As a proof of this, I ſhall only men- 
tion the water meadow on the eſtate of Odſtone 
Hall in Leiceſterſhire, which, from being mere bogs, 
before being drained by Mr. Elkington, now produce 
as abundant crops of graſs as any of the kind (water 
meadows) in that part of the kingdom. As a farther 
inſtance of the good effects produced by watering this 
kind of land, Mr. Boſwell, in his treatiſe on that 
ſubject, ſays, © Lands that are very boggy require 
more and longer watering than any ſand or gravelly 
ſol: the larger the body of water that can be 


brought upon tern, the better ; its weight and 
ftrength 


Ir muſt be underſtood, that the ſurface of the bog has been properly le- 
velled, well rolled, and a good ſward of graſs on it, before the opetation of float 
ing can be attempted. It is a fact wellaſcertained, that in Merionethfhire there is 
land that was formerly not worth 6d. per acre ; but being now drained and-floeded, 
beſides. affording excellent paſture till the firſt of June, produces two tons of 


good hay, cut in the beginning of Auguſt. Agricultural * of Merionez. 
Hire. 
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| fed the better. This ſpecies of ſoil, after being well 
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ſtrength will greatly aſſiſt in compteſſing the ſoil, 
and deſtroying the roots of the weeds that grow 
upon it; neither can the water be kept too long 
upon it, particularly in the winter ſeaſon, immedi- 
ately after the aftermeat is eaten, and the cloſer it is 


drained and watered, will equal the wiſhes of the 
moſt ſanguine by its improvement.“ 


No general ſyſtem of irrigation can be properly 
laid down, applicable to every particular caſe, far- 
ther than ſome general directions that hold good in 
every ſituation, But, in other parts of the procek;, | 
different modes muſt be adopted, according as the 
ſituation and form of ſurface require. In thofe 


where the command of a river or ſtream can root: 


be obtained, the general rule, is, to collect a ſuffi- 
cient quantity of water nearly on a level .in a main 
carier, which can, by means of ſluices conſtruct- 
ed at proper places in the ſides of it, be let out into 
floating trenches, cut along the ſurface of the field, 
or ſides of the declivity, one below another. Theſe 
floating trenches will colle& the water from above, 
after paſſing over the ſpaces of ground betwixt each, 
and diſtribute it equally over the ſurface of each ſpace 
lying between them, alternately. Proper attention 
muſt be paid, at the proper ſeaſons, to open and 
cloſe the ſluices in regular rotation, ſo as to flood 
different portions of the land ſucceſſively, and the 
floating gutters ſnould be frequently cleaned and 


ſcoured out, to prevent their choking up, and to 
deſtroy 


* The 
bo manur 
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Jeftroy the growth of tuſhes, or other graſs that 

may grow up in them. From the very abſorbent 
quality of the peat, the water would require to have 
a more rapid motion on bogs, than on the ſoils leſs 
porous Or ſpongy. The ſaving of manure is ano- 
ther circumſtance in favour of water meadows, as 
the application of it would appear to be of no ma- 
terial conſequence, being very ſeldom uſed by ſome 
of the beſt flooders in England“. Still, however, 
I would think, that the uſe of lime or hell marl, di- 
Juted in the water of the upper carier, would be at- 
tended with the moſt beneficial effects. Its finer 
W particles would thus be intimately diffuſed over the 
ſurface, would be lodged in cloſer contact with the 
roots of the graſs, and afford them additional nou- 
riſhment to what they receive from the . 
| qualities 


* The late celebrated Bakewell, who was a great advocate for watering, uſed 
0 manure on his water meadows. It was a favourite idea of his, that water made 
o float over the greateſt bog or ſwamp, without being drained, would not only 
ave the effect of producing a finer herbage on it, but that the preſſure of water ar- 
fically brought upon it, would force back that with which it was already over- 
harged into the channel from which it ſprung. Nothing can be more abſurd, 
which the following fact will prove. At Drayton Park, near Tomworth in 
taffordſhire, a conſiderable extent of bog was thus watered by a cut for that pur- | 
oe, conducted under the direction of Mr. Bakewell at a very great expence, and 
hich, after being completed, had the effect of rendering the ground much worſe 
nd more ſwampy than before. This, to the ſurpriſe of Mr. Bakewell (but not 
ntirely to his conviction), not having the effect which he argued it would, Mr. 
Ikington was applied to, who, by means of a drain which he made, and which, did 
ot exceed one third of the expence of Mr. Bakewell's water works, has rendered - 
e ground worth ten times its former value, and which now produces crops of grain 
qual in value to any that is produced in that county. This is mentioned as a 
oof, that land of that deſcription, without A previouſly drained, can never 
* Watered with advantage. | 
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isits effect, that it prevents that deſtructive evil from attacking —_ 
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qualities of the water. The operation would be 
ſimple and the expence trifling, from the ſmall 
quantity of lime ſufficient for the purpoſe. The 24d 
lime ſhould be laid down along the ſide of the up- tak 


permoſt trench or carrier, and after being Naked, anc 
put up in ſmall quantities among the water in the boy 
cut, and being ſtirred about, would be carried ſo | 
down by the ſtream, and equally diffuſed over the the 


ſurface, It is to be obſerved, that the lime, or ſhell 
marl, is only to be uſed in this manner the laſt 
days of watering. If there was not ſo heavy a duty 
upon it, the refuſe of ſalt uſed in this manner would 
be valuable improvement, its fertilizing qualities 
being equally beneficial on paſture, as well as on 
arable land*. Theſe experiments I have never 
ſeen practiſed, although recommended; but it is | 
obvious to every one who 1s the leaſt acquainted 
with the manner of flooding, and with the qualities 


hic 
the e 


comp 
of theſe manures, that it muſt prove beneficial, be- filling 
yond a doubtf. to be 


As long 
thorns 


* In a communication to the Board of Agriculture on the nature and qualities 
of ſalt as a manure, by Mr. Roalfe of Sandwich, he ſays, “ Salt is alſo excellent 
upon ruſhy and ſour paſtures, which are ſubject to occaſion the rot in ſheep; ſuch into the pri 
ncate fertil 
P ſage, he 
ing ſlabed 7; 


+ A MxETHOD nearly ſimilar to this ſeems to be practiſed in watering ground 10 
ils expence 


in Switzerland, as appears from the following remark in a treatiſe entitled © I: 
Socrate Ruſtique, 1764. “Our cultivator conſiderably augments the vegeti- 
tive properties of the water by rich meuld, procured, as I have already mentioned 


from green turf cut from eminences in paſture or fallow land. This he thr? 
into 
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11 7, 
As it is 3 in certain ſituations, where this 
mode of i improvement, by means of water,, can be 
adopted and practiſed with advantage, I ſhall next 
take notice of the other means that may be uſed, 
and that are beſt calculated for the improvement of 
bogs, by converting them into a ſtate of cultivation, 
ſo ſoon after draining, as they become acceſſible to 
the ſpade | or the plough. | ; 


Ir the bog is of conſiderable extent, the firſt 
thing to be done after draining, or which may be 
done at the ſame time, is, dividing it into -proper 
encloſures by open ditches. 


Tursz will aſſiſt in carrying off the ſurface water, 
which the covered drains do not effect, and part of 
the earth thrown out of them may be mixed in a 
compound with dung and lime, or made uſe of in 
filling up ſome adjacent hollows.. If the ground is 
to be pared and burnt, part of it may be burned 
along with the turf; but this is ſuppoſing that no 
thorns or quick fence is planted along the ditches, 

3 in 
o the principal head of water, ſo that the leſſer ehannels may imbibe and commu- 
neate fertility over the meadow,” In a note by the tranſlator, alluding to this 


paſſage, he ſays, © This is a good thought, but the benefit on ſome ſoils of caſt= 


ing ſaked lime into the ſteam, would be much greater, and acquired at a muck | 
leſs expence; 


AtTroven the watering of land is now arrived at a very great degree of per- | 
ſection, yet theſe hints ſeem to have eſcaped the attention of moſt practical 


fooders. 
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days after, as they would peach the ſurface too much, and heat would make 


=. Ay arms ob. oF 
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». _- o OR | f b 9. : "3 4 * a 4.44 I 1 
in which caſe no bank of earth is fequiſite on either F 
fide. In ploughing, regard muſt be paid to the BF , 
proper direction and inclination of the ridges and {| 
furrows towards the open ditches in erer to dil. WF 1 
charge the rain water as it falls*. The great ob- 10 
ject is, to get the ground brought to ſuch a ſtate 4 
as to be fit for being laid down with graſs ſeeds, $ 
' when it may be conſidered in ſuch a ſtate of im- 1 
provement, that any fubſequent crops will re- U 
quire no more than ordinary management to cbl- 5 
tivate. | off 
3 n 9 5 4 | | = - * | 21 
Ix levelling or ſmoothing the ſurface, it will be , | 
neceſſary to uſe the ſpade, by which the work will | a 
be done nearly as expeditiouſly, and much more : n 
effectually, than with the plough at firſt. There My 
are various opinions, how far paring and burning 8 
is conducive to the improvement of land. Some a 
have condemned it, as a practice that ought to be 4 
exploded on every ſoil; yet on a certain claſs of g | 
boggy ground, it may be conſidered as a very great 0 
improvement, and 
Sof bogs, when too much drained, are apt to become parched in dry ſeaſons. 
To remedy this, if the ground is very flat or nearly level, ſluices may be made *7 
in the lower end of the diviſion ditches, which, in very dry ſeaſons, may be let large } 
down to keep in the water received from the top drains. If the ditches have a de- be 
ſcent, ſo that the water cannot ſtand level all the way, ſeveral fluices of this kind a 
will be neceſſary, or the water may be ſtopped by building in turfs. The watt 
may be allowed to ſtand within a foot, or a foot and a half of the ſurface ; and bf Pas 
its ſtagnation, will ooze through the peat or upper ſoil, and afford ſuch a degret but it 5 
of r:o.ſture as will greatly relieve the crop. If in paſture, the cattle ſhould not may be 
be allowed to feed on it while the water remains in the ditches, nor for ſome follow; 


them go into the ditches, where they might not eaſily get out. 
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improvement, not only from the excellent manure 
that the aſhes produce, bur, alſo from its deſtroy- | 
ing the roots of every noxious plant more cffe&tually | 
than could be done by means of fallowing alone.— 

The aſhes of the burnt turf, when mixed with the 
ſoil by a ſuperficial ploughing ſo enrich 1 it as to pro- 
duce exèellent crops for two years at leaſt; and if 
a little lime is added, it will help ſooner to pul- 
verize and heat the ſoil. If the bog is covered with 
long heath or ling, and other coarſe benty grafs, it 
might be proper to burn it growing, without paring 
off any part of the ſoil ; but this would yield only 
a ſmall quantity of E neither would it de- 
{troy entirely the roots of tne plants ; and when 
ploughed in, would produce very little effe&.— 
So ſoon as the turfs are reduced to aſhes*, they 
ſhould be equally ſpread over the ſurface, ploughed 
in with a light furtow, and turnip or potatoes ought | 
to be the firſt crop. If the former, they ſhould 
be ſown broadcaſt, and fed off with ſheep. By this 
the ſoil will receive great benefit, from the duhg 
and urine the refuſe of the plants; and by being 
12 conſolidated 


* In burning the turfs after they are properly dried, they ſhould be ſet up in 
large heaps, adding to them as they burn. This confines the ſmoke and flame, 
by which ſo much of the eſſence is . and loſt, when the turfs are burnt 
in ſmall heaps. 


PariNnG and buring the turf is, in ſome places, begun in the month of March; 
but it is better to delay the burning till April or May. The paring, however, 


may be done in March, and che FO will be * enough for — the month | 
following. 
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Ic will 
then be in good ſtate for a crop of oats or barley, 
which ſhould be ſown with graſs ſeeds, well rolled 


conſolidated by the trampling of the ſheep. - 


down. The ploughing after the turnips are ate off, 
ſhould be very ſlight, not to bury the ſheeps dung, 
&c. too deep; in which caſe a crop of oats is pre- 
ferable to barley, as the preparation of the ground 
requires leſs ploughing. If the ſoil is full of the 
roots of ruſhes, and other weeds, a courſe of ſum- 
mer fallow will be requiſite before any crop 1s ta- 
ken; and if the aſhes have been made in one cor. 
ner of the field, they can be ſpread over the ſur- 
face before the ſeed furrow is given; and the roots 
and tough clods may be collected into heaps, burnt 
and ſpread along with them. ; 


Ir the bog is deep of peat, and very ſoft, ſo as 


not to be fit to carry horſes for ploughing it the 


firſt year, a crop of urnip broadcaſt may be got, 

by ſowing the ſeed among the ſpread aſhes, har- 
rowing it with a light harrow and roller, drawn by 
men. | 

and the ground will next year be ſo much conloli- 
dated, as to admit the plough. 


Ir the ſurface is not pared and burnt at all, 4 
courſe of fallow, even for two years, will be ne- 
ceflary to reduce the ſoil to a proper mould]; in 
the laſt ſtage of which, the lime or other * 


The turnip ſhould be eat off with ſheep, 
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may be applied. In this caſe, two white crops, 
with an intervening one of turnip, potatoes, &e. ' 
may be taken before the graſs ſeeds are ſown®.— 
All boggy ſoil whatever, after beihg once broke up 
and pulverized by tillage, and a courſe of fummer 
fallow, ſhould not be overcropped before being 
laid down in graſs; and whence once brought into 
a good ſward of graſs, ſhould not be too ſoon 
broke up, but continue ſo, bruſh-harrowing and 
top dreſſing it, when the herbage begins to fog. — 
Frequent rolling 1 is alſo very neceſſary in ſuch 125 
ſoils. 


r 


» Rx being a hardy grain, and thriving on very poor ſoils, is a very pro- 
fitable crop on drained boggy land pared and burnt, as appears from the following 
extract of a communication to the Board of Agriculture, reſpecting the tate of 
huſbandry in the neighbourhood of Peterſburgh. ** Rye bread, as every body 
knows, is the chief ſupport of this diſtrict, as well as of the other northern parts 
of Ruſſia ; but in order to fave the Rye flour, and to make it laſt the longer, the 
inhabitants, when compelled by neceſſity, mix with it fine ground oat meal, the 
meal of buck wheat, and the huſks of the field muſtard ſeed ( fmaps arvenſss). 
The produce of rye, in very few places, varies more than here. he poor ſandy 


. lands will hardly produce more than three times the quantity ſown. The mid- 
dling ſorts of land produce four and fix times the ſeed. The rich and well ma- 


nured lands, and ſuch where wood has been cleared off, will produce, in a good 
ſeaſon, ten or twelve for one ſown ; 3 but, the moſt extraordinary produced, is ga- 
thered from boggy lands drained and ſown with rye, as in a fayourable ſeaſon it in- 
creaſes forty times and upwards. The reaſon of this extraordinary increaſe muſt 
be explained, It is qwing to the aſhes produced by burning the bogs, which aſſiſt 
the vegetation to that degree, that frequently they find one grain produce forty 
plants, and even mare. For this reaſon they generally uſe a much ſmaller quantity 
of ſeed in ſowing ſuch land. There ig no need to ſow clump rye ſecale multicaule 
upon ſuch lands, as any good common ſeed increaſes very much upon ſo rich a 
oil, to which the burning of the ſurface has added ſo much of the vegetative 


8 The ſeed is ſowni in july or — and is reaped about twelvè months 
a er, 23 
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Ir is better to feed ſheep the Arſt and ſecond 
years of the graſs, than to cut it for hay, as it cauſes 


the roots of the plants to ſtrike more horizontally 2 
through the ſoil, and more cloſely cover the fur- _ 
face. For this purpoſe a greater proportion of for 
white and yellow clover, and other ſhort graſs ſeeds, * 
ſhould be ſown. In the ſecond breaking up of 0 
the ground, after lying ſome years in paſture, no 1 
8 mode of practice or rotation of cropping 4 
can be laid down; ; the ſtate of the ground then 5 
muſt be the rule for after management, and by = 
which time it will not only have attained a firmer 4 ; 
texture, but alſo a degree of ſtrength to produce fa 
any Crops, with proper manure and cultivation, . 
In manuring ſoft boggy ſoils, one precaution is ne- vo 
ceſſary. The deeper the ploughings are, previous r 
to the dung being laid on the better; but the ſub- 651 
ſequent furrows ſhould be very ſuperficial, and _ 
the dung intimately mixed; for when it is ploughed ** 
in too deep, not equally diſtributed and incorporated wh 
with the ſoil, it is apt to ſubſide below reach of the 2 
plough, or horizontal roots of the grain. The fame TH 
is the caſe with lime, which always penetrates deeper llag 
into the ſoil ; and mar], when buried t too deep, loſe > Wa 
all i its 3 os, 2 + OE the n 
mixec 

. Ueon ſoft boggy WE intended only for pal- WM it, anc 
ture nothing will work a more _ ee a ver) 


than 


1 CoAL aſhes is an excellent manure for ſour wet land. 
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thin covering it with a thin ſtratum of clay, gravel, 
or any other earth, heavier than that of which the 
bog is compoſed. Clay marl, where it can be got, 

is of all others to be preferred, both on account of 

its greater weight and enriching qualities. Sea 
land, being mixed with ſhells, is peculiarly adapt- 

ed for this purpoſe, if the bog is ſituated near the 
ſea, where ſuch can be eaſily got. The weight and 


ig preſſure of theſe heavier bodies makes the bog ſoon 
ws become more ſolid, and likewiſe preſſes out more 
5 quickly the moiſture contained in the ſpongy peat. 
195 The thickher, therefore, it is laid on, the better. 
«4 A thin ſprinkling of lime over it will add to its ef- 
15 fect, and cauſe white clover and other ſweet graſſes 
5 to ſpring up in greater abundance. The moſt bar- 
3 ren ſoil will have a good effect when uſed in this 
don manner; but of all others, limeſtone gravel is pre- 
lub- ferable. By means of it, many extenſive bogs are 
and improved in Ireland, where it abounds; but very 
hed little of it is found either i in England or Scotland, 
ated which renders that mode of i improvement impracti- 
che cable. After the ground has been thus treated, and 
ame lain ſome years In paſture, it may be broke up by 
eber tillage, and crops of grain taken, before being laid 
loſes down with graſs ſeeds. By ploughing it, part of 

| the natural foil will be turned up, and intimately 

mixed with the earth, &c. that has been laid upon 

pal- it, and if lime or dung i is added, willaltogether form 
nent a very fertile mould. | 


than 
5 SUCH 


— 
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| Sven are the methods by which many bogs kite 
| been cultivated and improved after draining. in 
ſeveral parts of England, the ſucceſs of which is a 
ſufficient recommendation of the practice. But 
. Fheſe hints are not to be conſidered the only mean; 

: whereby this improvement can be effected; there 


are others equally beneficial, and in many firm. 


| mod equally applicable, by means of which 
there is no doubt that much ogg ground, however 
barren in its natural ſtate, may ſoon be rendered 
highly productive. But, to enumerate theſe would 
be unneceſſary; for every one who poſſeſſes ground 
of this deſcription will be able to aſcertain what 
mode of management is beſt calculated for its ſitua- 
tion, what crops he wiſhes to raife, or what kinds of 
manure he has in his power to apply. ; 


APPENDIX, 


dave 


IX, 


APPENDIX, 


PART II. 


On Hollow and Surface Draining in General, drawn 
up from Communications tranſmitted 40 the Board 
of 4 aer 


Tris being a part of the draining ſyſtem, not 
coming within the limits of Mr. Elkington's prac- 
tice, and founded on principles different from thoſe 
that are applicable to the drainage of bogs and 


other ſwampy ground injured by ſprings, I have 


thought it more proper to add it as part of the Ap- 


pendix, than to have incorporated | it with the pre- 


8 Report. 


Wren the wetneſs of the field ariſes from rain 
water that cannot ſink through a tenacious ſoil, and 
muſt, if there is no declivity, remain till evaporated, 
the principles which govern the practice of Mr. 
Elkington's art are not applicable. _—_ 


In 
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In all caſes (and ſuch are very numerous) where 
the wetneſs proceeds from ſprings, a farmer ought 
certainly to examine his field carefully, in order to 
aſcertain whether the evil proceeds from the above 
cauſe only, or whether it proceeds from ſprings. —lf 
from the latter, he ſhould endeavour to diſcover if 
ſuch ſprings are diſtin& and unconnected, or whe- 
ther they do not flow from ſome main one, which 
being cut off would drain a conſiderable tract of 
land below the ſpot where it riſes, as has been 
explained and exemplified in the latter part of 
Chap. III. 


From want of due attention to this neceſſary 
diſcrimination, it is very common in Eſſex, Sut- 
folk, and other counties where draining i ts very ge- 
nerally performed, to ſee many ſuperfluous drains 
marked out, in directions where they can have very 
little effect, and where a ſingle one, well directed, 
would have completely dried the field. As the ex- 
pence whieh might thus be ſaved is an object of 
conſequence, too much attention eannot be paid to 


the 1 . 
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S314; 
Of the Antiquity of the Practice of Hollow Draining. 


Tuar the Romans were not unacquainted with 
molt of the modern methods of hollow draining, 
appears from all their writers de re ruſtica. Cato, 
Palladius, Columella, and Pliny, mention them 
particularly, and deſcribe ſome circumſtances which 
have lately been conſidered as modern improve- 
ments. Upon ſtrong tenacious land, where the 
water could only be received at top, they preferred 
open drains; on other ſoils, where the water could 
be drawn equally from both ſides, or could riſe from 
the bottom, they uſed covered ones. They knew 
the propriety of directing them obliquely acroſs the 
lope of the field, a point jn which modern drainers 
are often erroneous. Their general depth was 
from three to four feet, filled half way up with 
ſmall ſtones ; for want of theſe with willow poles, 
and even with the ſpray of wood twiſted into a rope, 
one of the lateſt practices with ſtraw that has taken 
place in England. Of that material alſo, the Ro- 


man farmers availed themſelves when others were 


wanting. The ends of their drains they were care- 
ful in fortifying with larger ſtones in form of bridges, 
and the mouths or outlets were laid in maſonry; a 

| circumſtance 
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circumſtance in which Mr. Whyn Baker of Ireland 
thought himſelf original. 


From the depth, it appears that their drains were 
deſigned to carry off the water of ſprings as well as 
that cauſed by rain on a flat or retentive ſurface ſoil, 
for both which they were, in ſome caſes, equally 
well adapted“. 

To the proper direction of the water furroms, 
in order to convey all ſurface water into the drains, 
and to the clearing and cleaning out of the ditches 
round the fields, they paid particular attention.— 
Theſe circumſtances are ſufficient to prove that the 
Romans underſtood the buſineſs of common drain- 
ing in great perfection, and that our beſt cultivated 
counties had little to boaſt of in this reſpect, in ſu- 
periority to the ancients, till Mr. Elkington made 
the diſcovery of a method with which they were 
wholly unacquainted. The beſt of the French wri⸗ 


ters on agriculture, De Serves, who wrote in 1600 


his Theatre d' Agriculture, deſcribes hollow drains 
particularly: they were filled with ſtones. 


SEC T. 
* Tnx paſſages of the ancient writers on this ſubject are quoted and tranſlated 


by Mr. Dickſon in his ““ Huſbandry of the Angients, *. Vol. I. p. 358, Where 
the reader may ſee the * at large. 


or HOLLOW DRAINING IN GENERAL, 


SECT. II. 


When firfl uſed in England. 


Ir would demand a very careful peruſal of all the 


earlier writers on huſbandry to aſcertain when this 
practice was firſt introduced ; but a circumſtance 
occurred in Suſſex, which ſhows that hollow drain- 
ing was in uſe long before any mention would be 
found of it, were ſuch authors conſulted, as no no- 


tice of it occurs either in Fitzherbert or Notden.— — 


In 1770, Mr. Poole of that county informed a 
farming traveller, „That near one hundred years 
ago, a very large oak, two hundred years old, 
was cut down at Hook. In digging a ditch 
through the ſpot where the old ſtump was, on taking 
up the remains of it a drain was diſcovered under 
it, filled with alder branches; and it is remarkable 
that the alder was perfectly ſound, the greenneſs of 
the bark was preſerved, and even ſome leaves were 
ſound. On taking them out, they preſently dropped 
to powder. It is hence very evident, that under- 
ground draining was practiſed three hundred years 
ago in this kingdom. We find alſo, that alder is, 
of all other wood, the beſt for filling drains.— 
Probably no other, except aquatics, would endure 
nearly ſo long. Buſhes are generally uſed, but ſal- 
low or willow probably better“. 


* Eaſtern Tour, Vol, III. p. 141. 
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Tux board of Agriculture has been infotmed by 
Richard Preſton, Eſq. one of its correſpondents, 
that land draining, according to the preſent practice, 
is not of more than forty years ſtanding 1 in his neigh- 
bourhood in Eſſex. 


Tuts deſerves enquiry; for it is generally ſup- 


poſed to have been uſed there long before ſuch 2 


__— 


SE . HE 


Nature of the Meifture or Wetneſs againſt which 
they are chiefly uſed. 


SeRIN OS that proceed from water at any conſi- 
derable depth in the earth, or which break out, 
from the variation of certain ſtrata, in hills, which 
demand deep cutting and the uſe of the auger to 
work their cure, according to Mr. Elkington's 
mode of draining, has already been treated of;— 
Hollow drains that come under the preſent. de- 
ſcription, are chiefly uſed to correct that wetneſs of 
foils which reſults from rain, and which, from flat- 
neſs of ſurface, or its retentive quality, ſtagnates, 


to the injury of both ſoil and crops. This is the 
| moſt 
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moſt general nature of the evil which theſe drains 
are intended to remedy, but by no means exclu- 
ſively of that cauſed by land ſprings; whoſe ſeat 
apparently is below their depth. The wetneſs pro- 
| ceeding from ſuch, is, in ſome caſes, removed by 
theſe drains, when deep enough cut and properly 
directed; but in many others, from ignorance in 
| the drainer, great ſums of money are thrown away, 
for want of attending properly to the nature of the 
evil, and of diſtinguiſhing betwixt Surface water only, 
and the oozing of land Jprings. 


8 E C T. IV. 


Of the foils on which they att, an of thoſe on which 
they have been found to fail, | 


In ſoils that are ſo tenacious as to retain water 
on the ſurface till evaporation carries it off, ſuch as 


= are found in Suſſex, Surry, and in many other 
"0 counties, this method of draining has been tried and 
q 8 found entirely to fail. The cauſe of this can eaſily 
& of be accounted for, Very ſtiff clay will hold water 
= like a diſh (the expreſſion of the farmers in thoſe 
_ counties who have attempted to drain ſuch ſoil), 
1 and conſequently the ſmall portion of water which 
mol each drain will carry off, is only what falls imme- 


diately 
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diately above it, or what it can receive at top, 
| when the ground on each Ge Has 4 Means th 


wards it. 


Ker water ding all on the tin cannot t fin 
its way into them. If they are on a declivity, the | 
water will run over them, as it does over any other 


part of the field; and if they are in à hollow, it 


will ſtagnate even above them, and will be moſtly 
exhaled before any quantity of it ſubſides into them. 
This is therefore a more expenſive ſoil to drain, 
requiring a greater number of trenches, and theſe 
very cloſe together, than any other ſoil whatever. 
Open trenches, with the ridges and water furrows 
properly formed and directed, is the only method 
whereby its drainage can * effectually accom- 


pliſhed. 


17 is neceflary to lay it up in ridges properly 


placed, and to cut ſmall open drains acroſs the ridges | 


where requifite communicating with each other, 


and with the furrows , and thus all the water fur- 


rows operate as drains. The water, as it falls up- 
on the ridge, immediately makes irs way into the 
furrows, and runs along them, while there is de- 
ſcent; and if it is ſtopped in any of them by the 
ground riſing, is conveyed by the drains acroſs the 
ridges into ſome other furrow where there is 2 
deſcent, along which it marks its way into ſome 
CE, | ditch 


ain, 
tele 
ver. 
OWS 
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ditch or water courſe, at the extremity of che 
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IN Eger,: and in Sufall, * it "Be beth found 
advantageous, the ſoil is a wet poachy loam, more 
or leſs mixed on the ſurface with vegetable mould; 
under that, in ſomie places, a raw hungry heath, and 
in others a +07 e 

On cheſs ſails a effec. is vely 1 Fo the | 
upper ſtratum, where the moiſture is chiefly lodged, p 
being in ſome. degree porous, the water is eaſily ex- 
tracted from it by means of the drains. The un- 
der ſtratum being alſo of en their 
depth does NOR require d * 1 1990 . 


63 EY # 4 by 


Wury Me. 8 of Ola. wha has 880 great 
experience in this mode of hollow draining, 
2 5 chat ; the improvement by theſe 
drains, is great on clay foils, he certainly 
means wit of this deſcription. . « know from ex- 
perience, that in clayey ſoils it will anſwer perfectly; | 
that it is the leaſt expenſive and the moſt Pa 
ous, as well as moſt durable improvement, of an 
in the whole ſyſtem of agricultural 8 This 


will be further treated of! in See. XVII. | 
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' By what Rules their Direttions is marked. 


1 
— . _ 1 


„ 


Fox many years, probably for more than half 
century, and poſſibly during a much longer pe- 
riod, the farmers did not make a proper diſtinction 
in fields that had a declivity, between tracing their 
drains with the flope, or directing them obliguch 

arreſs it. Large tracts have been drained, or have 
been meant to be drained, in the former way, and 
many, even to this day, are guilty of the ſame er- 
tor; but the beſt farmers are now attentive to 
fo important a point, and ſtudiouſiy mark the di- 
rection of their drains obliquely. They are alſo 
careful to give them juſt the fall ſufficient to bart 
off the water in a gentle and not a rapid current, 
by which means they are leſs apt to choke, or 
blow up, as it is ſometimes called, whereby ſpots 
in the field have e an Artifielal ſpring 


formed. 5 


 Uroxn fields, level, or nearly fo, great numbers 
of which are found in the weſtern counties of Eng- 
land, it has been a common practice, and not an 
improper one, if the wetneſs proceeds ſolely from 
| raln, 
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rain, to mark che Uraihs regularly at a rod, 4 rod 
and half, or two rotls. aſüntler, aeroſs the land ffof 
ditch to ditch; or if the drains, from ai ſmall ine | 
quality of ſurface, will flow only at one end, then = 
to ſtop {hors or diſeontinuè their length vii one fide 8 
of the eld, as via ad the ditch e Err A ö bs 
Or od N wag 18 1 


2 | | | 17 
4 83 T4 \ 
4% | : 


114, 


Warn the lopes, of a feld e anil fa 8 


pe- different directions, the farmer ſnould attend 26 | 
tion ſuch variations, and direct his drains ſo as to — . 


heir obliquely the upper! fide of each onto 4s TOON” * = 
el ; 59M —_— 
. IT is a general Fo 3s not to Nes too en _ 
drains to the ſame mouth or outlet; for if much 
er- vater flows in any drain, from having thrown many = 8 
> to lateral branches into one main drain, the latter muſt \, * - vl 
di- not only be made larger and deeper, but will even = 
alſo then be liable to fail; and a failure in that caſe a | 5 


ſects ſo much a larger ſpace of ground, by impeding 
the courſe of ſo 1 many other drains. On this ae 
or count it has been found better to make the drains 
pots i detached, rather than to connect too many of them 
ring together, which occaſions much water to be con- 

; ducted to one mouth, 


2M Cass will however occur, in which, from the 
. poſition of the ground, it may be found neceſſary to 
3 2 join ſeveral ſide branches (wings) into one main 
rom „ W 


Sixteen and a half feet. 
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drain. On this ſubject, Mr. Vancouver, in his 
Agricultural Report of 2 1 the ee JW 
Spies: F ä | 

« TR the, field W to be drained lies great. 
| "og upon the deſcent, every care ſhould: be taken to 
make the drains bear ſufficiently horizontally,” in 
the firſt place, to prevent a too precipitant fall of the 
water, by which the bottoms of the drains would 
be worn-uneven, and a temporary obſtruction occa- 
ſion them 70 blow; and, ſecondly, becauſe the more 
perfectly horizontal is the field, ſo that it lies level 
free, and affords a ſufficient fall for the water, the 
leſs dccaſion will there be for the ſame number of 
drains as would be required upon a foil of equal 
cloſeneſs upon the fide of a hill. The drains in the 
field that lies nearly level, drawing equally well 
upon each fide ; whereas thoſe on the hang of 1 
hill, drawing only from the higher ſides of the 
drains, and conſequently requiring them to be made 
much nearer or Cloſer together,” | 


£ . ; ' 
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in 8 this polnt Sins vary; ; fon ome e preforring 


winter, and others ſummer, 
1 10 n 187 Bis! | 1 


' Wap: a PILE "of, work is F 5 * 
all ſeaſons of the year free from ſharp froſts muſt 


1 


be made uſe of; and this is uſually the caſe, when 1 


the a farmer enters on A leaſe to a farm which has not 
* of been drained, or which requires to be done a ſecond 
12 time. Stubbles are done i in winter and fallows in 
the 


ſummer; but when a ſingle field or two are only. to 
be done, the farmer may chooſe the moſt convenient 
: ſeaſon, Many excellent farmers would not do ĩt at 
the any other time than ſummer, from being then able to 
execute the cuts in a cleaner and neater manner, 
and free from that kneading and plaſtering which 
takes place in winter, and which, they think, tends to is 
prevent the flowing of the water from thoſe minute 
and imperceptible veins and interſtices of the ſoil 
through which the water percolates. They have 6:5 
farther remarked, that opening the earth in a dry 
ſeaſon gives a tendency to drain it, as the particles 
of the ſoil, after being ſeparated and well dried, 
will not ſo = unite again; whereas the kneading 
| in 


ct 


in winter od to increaſe tenacity ET it is moſt 
to be avoided. F arther, that carting on the fields 
in winter to bring on ftenes- or other materials, i is 
more difficult and dangerous than in ſummer. 


* 


x 3 
5 * BA! Wii J SLY IG 


ts 8 eee to 8 . Mr. 


Young of dee in e haſt of Wabern api- 
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. never land- drain (ans he) i in ſummer: | wo 
| inconveniencies attend it; the increaſe of labour in 
a chyey ſoil, when hard and dry, is very conſidera. 
ble, and the want of teifure,! | and when $909 . 
bourers # are  ſearce.” LEN N | 
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Tux want of RabGireret in ſome places, may be 
an unanſwerable objection, but the dryneſs 1s bot; 
for, if the previous furrows opened by the plough, 
0 laſt courſe of ploughing on arable land, be not 
left to dry, but the ſpades follow directly, after a 
little rain, there will be moiſture ſufficient to wake 


it work freely. Many good drainers prefer exe 
cuting the work when the land is under 4 layer, i. e. 


fown down with graſs. Lord Petre, on this, ob- 
ferves, that the plough for opening the previous fur- 
rous works better on a layer. 


« I PREFER a lay, if layed down level, a8 1 have 
a plough on a very ſimple conſtruction, with which, 


and fix horſes, I can plough from ten two twelve 
. y inches 


2 
* at of J 
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inches deep, and lay the furrows as regular as a 
man can with a ſpade,; ſo that, after the ditch is 
digged and filled, the furrow. can be put. into its 
ara again, and rolled with a large roller quite le- 


vel; and then I dig but one ſpit with the bottom 


land ditching ſpade, fourteen inches deep. The 
expence 28. 8d. per 20 rod, the digger returning 
the furrow to its place. I alſo uſe this plough on 
fallow; but it does not anſwer fo well; as the moulds 
fall into the furrows. The DRONE. of” digging on 
fallow i is 18. 2d. per N 70 2575 2600 arg 


N a ps * 8 
1 9 


Warn the ground ; is in 30 407 fallow, is cer- 
tainly the beſt time fer caſting drains that are only 
for carrying off ſurface water, as the diſtinctions be- 
twixt the wet and dry parts of the field. is then ea- 
fily perceptible, and any prominent inequalities of 
ſurface may then be more eaſily; levelled or re- 


duced, by paring ' of mo denen * 1 77 
the 1 Ne TE 
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Wees prscliled ha Mr. "Boll Young - 
Clare, which he has deſcribed. himſelf, from very | 
ample practice, is deſerving of attention. He ſays, 
« When I have marked the drains i in a field (uſualh 

1 5 rod aſune er), T draw two furrows with a com- 
mon foot plough, leaving a 4aulk betwixt them 
about fifteen inches wide; then, with a ſtrong 
double breaſted plough, made on purpoſe, J ſplit 
that Baulk, and leave a clean furrow fourteen or 
fifteen inches below the ſurface; but, where the 
depth of foiF requires it (for 1 like to touch the 
clay), by a ſecond ploughing ] I fink it to eighteen 

| or twenty inches; it is then ready for the land- 

| = ditching ſpade, with which I 'S fifteen inches "a | 


, a drain: as narrow as een 7. 


w nnr, 


Taz method followed by ſome good farmers, 


| who do not poſſeſs ploughs made on purpoſe for 1 
l the work, is this: With their common plough, of t 
| drawn 4 four or five horſes, and uſually ſtirring the 
| b about othe 


Annals of Agriculture, vol. viii. p- 164. | 7 7 
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about four or five inches deep, they turn 4 double . 
furrow, throwing the earth on each fide, and leav- 
ing a baulk in the middle. This baulk they riſe by 

a ſecond bout in the ſame manner ; then they goin 
the open furrow-twice with their common double 


he breaſt plough, getting what depth they can; after 

85 this, they ſhovel out all the looſe mould and i ine- 

b. qualities, to the breadth of about a foot, and thus 

of having g gained a clear open furrow, the depth va- 

wing according to the ſoil and ploughs, but uſual- 

V ly about eight or nine inches, they dig one /pit” 

Wy with a draining ſpade, ſixteen inches deep ;- thus 

4 gaining in the whole twenty- -four or twenty-five 

= inches. But, as this depth is ſeldom ſufficient when 

my neceſſary they throw out another, or even two other 

5 ſpits, which makes the ee depth. from thirty A 

ar bund inches. i ds ws 

the 

een ah 

® Ot 

Depth and Width: 

1 Tux depth | is various, according to the nature 

oh, of the ſoil, the ſituation of the field, the expence 

ing the farmer is willing to incur, and to a diverſity of. 
other circumſtances. ' Many years ago, three feet 


was the common depth i in moſt ſoils; but for twen- 
5 years "ow * have ſeldom exceeded thirty 
or 


ER 
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or thirty two inches; and the number that are cut 
"_ - or en bee more dene 
E090” 9 inne 94 nt wok Dao 

Bk ike or receiving drains are always à little 
deeper than the others; having more water to convey; 
| and farther to carry it. The deeper they are dugin 
pervious foils, the farther they will operate in te. 
ducing the moiſture to a level where it can leſs in- 
jure vegetation; but, when the- ſpade reaches in 
| impervious ſoil, through which water will-riot per. 
colate, there is no occaſion for making the trench 
any deeper. A few inches, however, in the a 
28 2 Bees channel for the water, 18 of Avena: 


„ It | 
1 TET AS "Th 


015 general rule is never to be departed from, 
which i is, that the depth muſt be ſufficient to prevent 
the impreſſion of the feet of cattle from affecting 
the poſition of the materials uſed i in filling them.,— 
This muſt particularly be obſerved: of horſes walk- 
ing in the furrow while ploughing, as they then 
tread four inches, and perhaps more, below the ſur- 
face of the ground ; add to theſe four inches, nine 


or ten more for the materials, and when the drains N 
are only twenty-four deep, there will be nine or ten is the 

inches of ſoil to bear the weight of the horſe in the a 

agn: 


act of ploughing. This, as the earth has been 
ſtirred, ſeems certainly too little, and ſhould ap- 
 parently aſcertain that twenty-four inches is by no 

mean 
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means a ſufficient depth. If by going thirty 
inches down, a a tenacious ſoil is not too deeply en- 
tered, a greater depth i in a more porous one is not 
only requiſite but ought to be gently W 


Ix all the oddity Aint in the Uiſtorn coun- 
ties, the farmers have been very ſulicitous to cut 
them as narrow as poſſible; by which means a great 
ſaving is made in the materials uſed for filling them, 
ſuch as bulhes, poles, ſpray, or ſtraw ; but if brick 
or ſtones are uſed, of courſe this rule cannot be ad- 
he red to. However there is no occaſion for the 
width being greater than one foot, if the ſtones are 
only coupled at bottom, or thrown in promiſcu- 
ouſly, or more than ſixteen inches if laid in the 
form of a conduit. Whatever the depth of mate. 
rials be, the mould that covers them to the ſurface 
ſhould never be leſs than one toot thick, or rather 
more, in all tillage fields. In paſture land, gravel 
if at hand (eſpecially if the ſoil is very tenacious), 
is preferable to the mould thrown out, whieh eu 
be ſpread in any e hollow. 4 


TAE depth and 3 Kc. e in FR Plate, 


is the proportion that ought to be adopted on all 
land that was wet from ſurface water, or from, its 
ſtagnation in a porous ſoil. 


SECT. 
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Tools Employed, 
Tx inſtruments which have been long in com- 
mon uſe in the eaſtern parts of the eee ate 
ane n | en 
Wien the depths of the drains were more con. 
ſiderable than at preſent, three ſpades were in uſe to 
ſucceed one another, leſſening in breadth gradually, 
in ſuch a manner as to form a regular contraction to 
the bottom; but of late years, cheaper and eaſier 
methods have been purſued. By previous plough- 
ing, all the ſpades except the lower one, have 
been laid aſide; and where a greater depth than 
common has been required, not more than 
two have been uſed. The ſcoop, which is puſhed 
or drawn along the bottom of the drain, to clear out 
the looſe moulds and prepare it for the materials 
uſed in filling, varies, in ſize and breadth, accord- 
ing to the wich of the drain. The draining fpade, 
which is alſo of different ſizes, is repreſented | in the 


Plate. 


SECT. 
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S ECT. X. 


/ Digging Hollow Drains. 


Tas preceding circumſtances point out the man- 
ner in which theſe. drains are, for, the moſt part, 
dug; but there is a material difference in the truth 


on and accuracy with which they are executed, accord- 
510 ing as a workman is accuſtomed to the buſineſs, 
lh and ſkilful or awkward in handling his tools. The 
ito work is almoſt univerſally done by meaſure, at ſo 
Per much a ſcore rods, which, as in ſimilar caſes, in- 
gh. duces the men to earn as much as poſſible. They 


require, however, cloſe attention to ſee if they 
keep to the depth contracted for, and that they de- 
han pooſite the earth ſo as not to fall in, in the act of 
hed filing, eſpecially as the ſurface ſoil ſhould (on one 
out ſide at leaſt) be kept free from the nd or lower 
rials ſtratum. 


ord- 8 ö | Has 
ade, | In filling, more attention is neceſſary, if done 
the dy contract, which will be afterwards explain- 


ed. 


CT. 1 1 ä 
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8 E CJ. XI. at 7 3 

* Dy * the Plough only, Ye. | 

8 | | * 

T HE Society for the Encouragement of Arts, the 
Manufactures, and Commerce, gave 4 bounty, about bei 
20 years ago, to Mr. Makins of Suffolk, for hat- tha 
ing invented a Prong to cut hollow drains. N IST 

x LHR anf 

Tuxkr was merit in the idea, but! it as 1050 ty ĩ 
ſince been entirely laid aſide both in Suffolk and ſpat 
Effex®*. 7 ee es BY 
| In Stat pales exp 
ANOTHER plough, to ander the ſame Ry” = 

ral 


was invented by Mr. Arbuthnot of Mitcham, of 
which an account is given in the“ Eaſtern Tour,” 25 1 
with a plate and A of it. And lately, 


war 

the ſociety of Arts have made ſeveral trials with a | 

plough for the ſame purpoſe, called a miner, of 4 

ſingular conſtruction; the intention of which is, * 7 
by conſiderable force, to draw a pointed circular Cam 
iron, at a given depth, through the earth, which 4 
ſhall form a pipe in it, not to be filled with auß Wl vibe! 
materials; but in the expectation, as it is ſaid from | 3 
OL 
experience, that the water will flow freely through BW vie, 
the fore 5 u 
with it 
looſened 
* IN Bailey“ 8 Advancement of Arts there is a plate and explanatio of that whi 


tz p- 6: the oper 
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6s oil it has looſened“. As the Society has not 
yet finiſhed their deliberations: on this inſtrument, 
it is not ee nan emacs on ogy * 


Ir is imprudent too an to een a limit to 
human invention; but it may be obſerved, that 
the probability of an ective hollow draining plough 
being invented, that ſhall work fo much cheaper 
than the ſpade, as to become an object of economy, 
is not flattering: None hĩtherto tried ſeem fully to 
| anſwer this idea; but that there can be no difficul- 
ty in making one to prepare for the narrow drain- 
ſpade, to take one /þif at bottom. The repeated 
ploughings or ſhovellings with common tools are 
expenſive, and might probably be executed in a 
cheaper and more TE manner by an open 
drain plough. | | 


How far that invented by Mr. e arid re- 
warded by r the Society of 8 would at a ſuffiei- 
| ently 


* The following deſeription of the miner is * in the n. U 
of Lancaſhire: | Is, 


% AnoTHer inflrument has been lately introduced, which Mr. Eccleſton, 
with propriety, calls the miner 3 which is a ploughſhare fixed in ſtrbng beam, 
with mould-boards, and drawn by four or more horſes, and follows in the firrgw 
the plough has juft made, and without turning up the ſubſtratum, penetrates into, 
and looſens, from eight to twelve inches deeper than the plough had gone be- 
fore; which operation, beſides draining the land, cauſes the water to carty along 
With it any vitriolic, or ether noxious matter, by the ſubſtratum being thus 
looſened ; the roots of plants may penetrate the deeper; and in courſe of time, 
that which i is but a barren ſubſtance may become fertile foil. The expence of 
the operation is very inconſiderable. ” | 
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ently cheap rate anſwer this papel has not been 

ſufficiently aſcertained. But it is obvious that, 
from the force and number of horſes or oxen re. 
quiſite to work them, ploughs calculated for this 
"1 dnt will never come into eters uſe. 


. 4 7 
Fx 


AnoTarr invention for draining had. in ir 
ſex, is thus deſcribed- in the Agricultural Repon 
of that county : © The author of this experi 
ment has conſtructed and uſes a draining wheel of 
caſt iron, that weighs about 4 cwt.; it is 4 feet i in 
diameter; the cutting edge, or extreme circum- 
ference of the wheel, is half an inch thick, which 
increaſes in thickneſs towards the nave or- centre, 
will, at 15 inches deep, ſcore out or cut a- drain 
half an inch wide at the bottom, and 4 inches 
wide at the top. This wheel is ſo placed in a frame, 
that it may be loaded at pleaſure, and be made 
to operate to a greater or leſs depth, according to the 
reſiſtance made by the ground ; which thus ſcored 
out in the winter, the wheel tracts are then either 
filled with ſtraw ropes, and lightly covered over, 
or left to crack wider and deeper during the enſu- 
ing ſummer. The fiſſures are then filled with twiſt- 
ed ſtraw or buſhes, and covered lightly with ſom 
of the moſt porous earth that may be moſt conve- 
niently at hand; and thus open the graſs, or ley 
land, are hollow drains formed at little or no ex- 


85 | pence, 
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pence, and which, upon trial, have been found to 
* extremely 1 . | 


Turs draining wht i is 5 deſcribed ih An- 
nals of Agriculture, where it is faid, that twelve : 
| acres have been done with it in one day; but nei- 
ther the expence of the machine, nor numbers of 
horſes required to draw it has been ſtated. It 
works ot Cyl hel, when e wet and 

| On lawns and ſmooth paſtures, where heavy cat- 

tle are not admitted, and on which, from flatneſs of 
ſurface, and retentive quality of ſoil, every rain 
ſhower will ſtagnate, it may prove of ſome utility, 
even although the ſmall grips made by it are ** 
Ren. or filled with looſe gravel. Wo” 


L_ „ 
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/ * E C 18 XII. is MM 
: 5 TIS vey 
tom 
Materials with which 2 are i flea, Bi 
In win to the materials for flling he drains, : * 
the farmer muſt be guided by circumſtances of Sou 
ſituation, &c. Thoſe moſt commonly uſed, are; earth 
1. ſtone, 2. wood, 3. ſtraw and ſtubble, 4. heath or fully, 
ling, and $. bricks made for _- 9 pi of the 
F interſt 

Ix ſtones ini from quarries are to be uſed, and 
the drain formed like a conduit at bottom, the Up 
trench i 18 made wide enough to contain two- fide ord 
ſtones about fix inches aſunder, and the ſame in 
height, with a cap or flat ſtone. laid over, which c. T 
covers and ſecures the cavity through which the Mc, .1 w 
water paſſes*. Theſe drains are more expenſive pr any 
than when the ſtones are thrown in promiſcuouſſ/ 1. Woo 
but are the only ones applicable to ſprings, which W11c4 u. 
may be prevented from injuring large tracts of land Wu, be 
by cuts comparatively ſhort. But in Eſſex, and decome: 
the other eaſtern counties, when hollow drains art Wo not d 
filled with ſtones, it is uſually with flints from chalk, bſtructe 
or with ſtones from gravel pits, or gathered off the Wontinuaj 
field. e percei 
5 ond time 
Ver! WM ex: the 
00d is ſe 


* ANOTHER mode of laying the bottom ſtones i is deſcribed in Sir H. Fletcher 
communication. SE Er. 
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Very ſmall-ſtones: do not anſwer well for any 
but very ſhort drains, in which little water is con- 
veyed, and any ſize require a greater width at bot- 
tom than wood or ſtraw, and eee alen 
the 2 of cutting greater. a 

Wurraxn the ſtones are 1 ſmall, they 
ſhould be very clean, and free from any clay or 
earth that may adhere to them, and put ig care- 
fully, ſo as not to tumble down any of the earth 
of the drain, which might be apt N 15 . 
interſtices betwixt them. 


Upon the cabjec of filling rats with od, 
ord Petre n en his 3 4 
TRE drains flled with weed; and covered as 
ſual with ſtraw or ruſhes, are preferable ro ſtones 
dr any other kind of materials; the reaſon is, as 
he wood decays the water continues to paſs.— When 
led with ſtones, and the drains top up, which 
uſt be expected to take place in time, the earth 
decomes quite ſolid round the ſtones, and as they 
o not decay, the filtering of the water is for ever 
bſtructed, not ſo when buſhes or wood are uſed; 
ontinual filtering and draining are then for ever to 
e perceived; and by repeating the operation a ſe- 
ond time, cutting the drains tranſverſely of the old 
nes, the benefit of the filterings through the rotten 
ood is ſecured, and the ſpewing up of old broken 
L 2 | and 
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1 


end damaged drains corrected and earried off tha 


7 Moreover, as buſhes form a much greater” number pu 


of cavities than either ſtones or poles, they are lek has 
able to ſtop up, and encourages filtering more than ear 


larger and more ſolid bodies. A le ſix 


of buſhes containing one hundred and twenty fag: rec 
gots, will do about three hundred and fixty- reds; por 
and a load of ſtraw containing one hundred and He 


twenty bottles, the ſame ; the load of buſhes i is ge Kae 
nerally worth about 148. and the ſtraw 18s. per load aqu 
inch 


I therefore calculate this rar agen about 125. in 


acre, ditches a rod apart. n. witl 
| the 

| Ricyann PRESTO, Eſq. oß ede cu. ing 
-reſporden of the Board, prefers, on twenty yea ſpac 
experience, black thorns to every other maten for BW fmal 
bling. bein 
TurRE 1 1 another method of alling By = 
wood, by ſuſpending the faggots or buſhes upon Fs 
_ croſs billets ſet on end i in the bottom of the dri ae 
as repreſented by No. 8. in the Plate. N 1 
out « 


Tuts kind of drain has been ſucceſsfully L N 
in Berwickſhire, where it is ſaid to Have Continue its b⸗ 
running for thirty years. dT; wid Ms 


Fr 2 alſo been attempte 20 Livingſton, tk 
ſeat of Sir W. Cunninghame, but is not-approel 
of there ; lor it is Lad, that the feet of 2 


— 
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in ploughing went down and deranged the billets 


that. ſupported. the. bruſhwood, and conſequently 
put a ſtop to the diſcharge , of the water: but this 


has been owing to the want of a ſufficient depth of 
earth above the wood, which was not more than 


ſix inches . This kind of drain is, however, much 
recommended by the writer of the Agricultural Re- 
port of the county of Caermarthen in Wales. 
He ſays, „The completeſt method I- have yet 
known, is to cut the ſtrongeſt willows, or other 
aquatic bruſhwood, into lengths of about twenty 
inches, and place them alternately in the drain, 
with one end againſt one ſide of the bottom, 


the other leaning againſt the oppoſite ſide.Hav- 


ing placed the ſtrong wood in this manner, I fill the 
— left between them on the upper ſide with the 


ſmall bruſn wood; upon which a few ruſhes or ſtra 


being laid as before - mentioned, the work is done. 
Willow, alder, aſp, or beech boughs, are exceed- 
ingly durable, if put into the drain green, or be- 
fore the ſap is dried; but if they are ſuffered to be- 


come dry, and then laid under ground, a rapid de- 


cay is the conſequence, I have ſeen willow taken 
out of a bog after lying there thirty years, and 
its bark was as freſh and ſappy as if it had been re- 
cently cut from the hedge; and it is well known, 


that beech laid green in the water will continue 


ound for any length of time.” And 


Sin W. CUNNINGHAME imported this mode of draining from Richmond 
Park, near London, where it has been very much practiſeds. 
Wy ö 
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x. Maj” is of opinion, that wood of eigh- 


teen ve growth is much more durable than "we 
which 1 is WE ren or twelve. ae An 


1 N 2f x 


Muebier me filling drains with. ftraw, the fol. 


lowing obſervation by Mr. Vancouver, in his Re- 


port of Efſex Huſbandry, merits Kenton. « 


* 2 * * 
5 * * 


N new the ſoil is a very Goſs CY retentive 
clay, the drains ſhould be made proportionably 


near to each other, ſhallow and filled with ſtraw on. 


ly, it being totally unneceſfary to uſe wood, or any 
more durable material, upon land where the ſides 
of the drains are not likely to crumble i in. Upon 
a' ſoil like this, the drains ſhould ſeldom exceed 
the diſtance of three or four yards apart, and twen- 


z ty inches deep, or ſuch a depth as may be the moſt 


conveniently obtained, by firſt opening the- drains 
with the plough, ſhovelling the bottom of the loweſt 
furrow, and then digging one ſpit only with {the 
land ditch ſpade ; and which, materials included, 
will eoſt about 28. d. per ſcore rods. . 


-« Drains formed in this manner, through the 
tough and retentive clays, will be found, in a ſhort 
time after the work is finiſhed, to have formed over 
the ſtraw with which the drain was filled, an arch 
of ſufficient ſtrength to ſupport the incumbent 


* of the ſoil, oy” the caſual traffic of the field 
In 


zort 
ver 
rch 
ent 
ld. 

In 
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In twelve or eighteen months, it may be 


that the ſtraw, being « of one uniform ſubſtar 95 
all rotted and carried away, leaving a clear pipe 


through the land in every drain, into which the 
paſſage of the water may have been faeilitated, by 
a due attention to the filling of the drains with the 
moſt friable and porous parts of the ſurface the 


field "I have afforded. 6 


Tan teſt and beſt; improvement in 7 bel. 
low drains with ſtraw, is that of twiſting the ſtraw 


into a rope, deſcribed i in the following paſſage con- i 


” 
CIS . 

1 

i A W 


Wh > 


cerning ſome i improvements in Eſſex. 


ments is a ne method of filling land drains: The 


common practice is to tread in looſe ſtraw; but 


Mr. Bedwell has invented a method of winding it 


into a hard rope, as large as a man's arm, which he 


forces to the bottom of the drains, and finds from 
experience, copied ſucceſsfully by his neighbours, 
to convey the water off more readily, and to have 
much longer duration; at the ſame time, the quan- 

tity of ſtraw conſumed is not. increaſed, and the 
operation of filling accelerated. After the cattle 
have picked it over, he finds the ſtraw tougher, and 
in better order to wind, than when quite dry an 

The figure in the Plate is a repreſentation 
(not of Mr. Bedwell's), but of a more ſimple move- 


able 


2 
R + ops 
# 


«CM 


* N g 


16 —— DRAINING tv onnbünl. 


able machine, for em ropes to be hah 
een, drt 


b an a next mei 0 to be . bricks a 4 
5 the purpoſe, Theſe have already been Gs a 
"di in e e II. and Plate 12. ta 


SIT 2 * 


— 


Tuer are effective, but epenltve, nd not þ 
: well adapted for ſurface draining, except for con- 
| ducting away ſprings, in which work a ſmall ex- 

tent of drains may anſwer for a large tract of land 
The bricks are made of various ſhapes and ſizes, 
but generally have a ſemicircular cavity for the vn. 
ter to flow in, and reſt, in ſtiff ſoils, on the ground; 
in ſoft ſoils, upon each other, forming a circular 
25 0 or on common bricks, as a foundation. 


1 x Eſſex and other countics, pipes of clay; as 
ee inches long, with an opening of three or 
Four inches diameter, are burnt, and applied to ſimi- 
lar purpoſes, hut are beſt calculated for conveying 

any ſmall rill of water, or ſpring, for the ſupply of 
a houſe, &c. 


Tux following FE" "POE: remarks reſpeRing the 
arch brick, repreſented by No. 3. in Plate 12. 
have been ſtated by the writer of the Agricultural 


Survey of Salop; © I have made what I call 
1 brick 


RAP \. * Sxx Foote's Report of Middleſex. 
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brick arch for that purpoſe (of draining), al un 


inch thick, and a foot long, nearly of the ſhape of 
a ridge tile, but being not more than five _ 
wide at bottom, and fix inches femidiameter. It 

cannot poſſibly. be uſed in building; but ſuch hay- 
ing been made at a brick kiln, the exciſe officer 

thought them taxable, and charged them 2s. 6d. 
per thouſand, as common bricks. Two members 
of parliament did me the honour to repreſent, this 

at the proper office in London, in hopes of gerting | 
off the tax, which has not yet been done. This 
has checked the uſe of them ; for notfiing can be 
more irkſome than a tax upon a material to be uſed 
in an eſſential improvement upon land; befides, 
there can be no more lawful - pretence for raxing 
the arch brick of that ſhape, than there is for tax- 
ing the earthen pans and cups at a pottery. Theſe 
arches may be made, when common bricks are at 
158. per thouſand, without tax, at about 308. per per 

thouſand, which will lay a cavity of fix by five 
inches and 1 near * 340 JO, in * inn 
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Mole of Filling.” 


. . 1 


Twzxz is one nes in ailing the drains, 


De to particularly by farmers, who are molt | 
ſolicitous to have the work well performed, and | 


that is, to contract with their men only for digging 
and leaving clean, in order that the filling may be 
done by men paid by the day, as a greater ſecurity 
that it ſhould be executed with, all poſſible care, 


and is uſually attended by the farmer . himſelf, or 
ſome confidential ſervant. This is a rational Prac- 


tice, and merits being followed. Mr. Young of 


Clare obſerves, in the paper quoted before, that 
« It is an invariable rule with me, never to "ſuffer 


the man who digs to cover up the drains, but i 


is left open for me or my bailiff to examine; and 
then it is well filled up to the ſhoulder with wheat- 
ftubble, cut and ſtacked for the purpoſe immedi- 
ately after the harveſt, and a ſmall ſtick or two at 
the outlet to prevent its being ſtopped by any ex- 
ternal accident. Laftly, With a common plougb, 


I turn a furrow of the upper ſoil or mould upon 


the drain, taking care not to turn in any of the 


dead foil raiſed by the land ditch ſpade, which ought 
always 


aly 


| the 


and 

the v 
price 
38. 4 
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in fill 
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the pl 
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always to be laid on the outſide and ſcattered/over 
the land. It is right not to let the drains lie open 
any length of time, leſt they get «injured: by wet 
or froſt; my general rule is, to fill them up every 
ar. ee 316997 e 1.798 awe 

Tur itterent hattides of filling 8 with than 
wood, and ſtraw, will be better nnen Savin 


—_— the de 8, : 


1 241 17113 a. 
C7 eee. | FO 1UOdTING 


THE expence Gs hel * will of. cos vary 
with the ſoil, depth, price of labour, &c. and theſe 
circumſtances are ſo different, in different diſtricts, 
and even in different pariſhes, that it accounts for 
the various reports of writers on the ſubject. The 
price in Suffolk to dig and fill two ſpit drains, is 
35. 4d. to 3s. 6d. a ſcore rods, without Vir. - 
the following notes. of Eſſex draining, other rates 

are mentioned, and alſo the coſt of materials uſed 
in filling, an article liable to equal variations vich | 
the labour. ; | 

Ms. Jamts Younc ſays, —* It is not eaſy to 
aſcertain the price of carting the wheat-ſtubble to - 


the place where it will be wanted, and ſtacking it 
becauſe 


3 
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becauſe the value muſt depend upon the diſtance; 


it ien diffiotit to day what the work of the 


ought to be valued at; for, though ſeve- 


mw . may be drawn out in a day wih one 


plough, yet I never chooſe to do above two or 


three hours work at a time; therefore I ſhall leave 


every farmer to fix his own price upon theſe parts 


of the buſimeſs only deſiring him to confider, that 
it is work that will wait for a leiſure. time, and fre · 


quently, if the horſes were not fo employed they 


| would earn nothing. OF 


« ] pay for digging the land "OY „1s. 8d., and 
for filling them up with ſtubble 4d. per ſcore rods, 
without any beer whatever. An active man, uſed 
to work, where the ſoil is not ſtony, will dig twenty- 


| three or they "hy rods | in a day, within walls 


hours. 
«< THE ſtare of the, ebene, chat is, 8 money a 


farmer will pay out of his pocket for land- n 


an acre of land will ſtand thus : 


For cutting and taking together an acre 
of wheat ſtubble, generally ſufficient 


for an acre of drains, — 2.5 .® 
Digging eight ſcore rods of drains, | © 1 3 4 
Filling them up with ſtubble, '6 28 


| Extra work with the common ſpade, on 


an average, a day's work for aman, © 1 4 
— 


LoRD 


1.0 19 4 
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Lonp PETRE ſays,— 5 The value of the work 
of the plough varies according to different peo- 
ple's method. My general method is, to plough 
with a common plough and a; pair of horſes two 
furrows different ways, leaving a baulk in the mid- 
dle, which I afterwards plough, and three horſes 
abreaſt, which will turn a furrow regularly about 
two inches deeper than the land is generally 
ploughed. . The Expence, ngt reckoning any thirig 
for the mafter, who, I ſuppoſe, attends and marks 
qut the ditches, i is. about 18d. per acre, ditches a rod 
| a part. This method! is for fallow. The labour of 
digging is 24d, or 2:d, per Tod; and the EXPENTE, | 
per acre, of the whole work, i is, as near as I can 
gueſs, on a fallow where two ſpits are digged, 
435. 6d. per acre ; with the plough, and « one ſpit, 
about. 3 $8. 3 on lay, with the plough, about 35.3 
without the plough, and che To i, about 475. 


per acre.” 


Ms. MajzwD1s informs the Board, that the ex- 
pence to him i is, Digging the drains with the ſmall 


or laſt ſpit ſpade, per ſcore yards, 20d. tq 44d. 
Two ſpits 1 in main drains, = 3. to 3 6d. 


In this manner the under draining one acre (the 
drains at, one rod apart), including wood, ſtraw, 
and all other incidental charges, amounts to an ex- 
pence of from 405. to 458. an acre. 


' SECT. 


r,, 
Nader Pipe De, Fe 


Vaniovs methods have vil deviſed of bg 
the expence of materials in the filling of drains.— 
Fhe ſod or pipe drains are undoubtedly the leaſt 
expence of any, and may be of conſiderable benefit 
on ſome ſoils; but their duration, and ſafety in 
ſupporting heavy cattle or horſes in the act of 
ploughing, cannot be very much depended on, 
unleſs when the opening is at a conſiderable depth 
from the ſurface, and when the upper mould be. 
comes incruſted, or forms an arch, 


5 T 112 method of executing them is, by digging 
a trench of a certain width ſo deep; and then, by 
taking out the laſt ſpit with the narrow draining 
ſpade, a ſhoulder is left on each ſide, upon which 
a ſod or turf, dug in graſs land, is laid, graſs ſide 
downwards, and the mould thrown in over it. — 
is ſaid that ſuch drains will continue hollow, and 
conſequently diſcharge well for a great number of 
years. The mode of executing them has been 


well deſcribed, and the tools repreſented, by T. 
*- Bayley 
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B. Bayley, Efq.. in the valuable Gourgleal . 
publiſhed by Dr. Hunter of Tork. 


Sop. or mak N are e pretty much i in uſe in 1 
of the northern. counties of England, where, land + 
ſtones are ſcarce. 


SEVERAL moſes have been drained in Laneaſhirr 
nearly in the ſame manner, by leaving ſhoulders 
about a foot and a half from the bottom, and lay- 
ing over theſe croſs pieces of turf or peat, cut into 
lengths of ſixteen inches, and eight or ' nine inches 
ſquare, which, after they have been dried by expo- 
ſure to the ſun and air, eaſily ſupport the looſe mould 
that is thrown in above them, the thickneſs of 
which being for the moſt part from. two to 5 three 
feet. 


F*.% 


Hos long thſe «drains in Wb, f W Nt 
laſt good, cannot be aſcertained, as it is not ay” 4 
ſince the practice was firſt introduced. 


Auorgan ſimple mode of akin pipe deg 
bas been ſuccefsfully attempted ; but it is better 
calculated for the purpoſe of an aqueduct or con- 
veyance for che an than for drying. the foil. | 


4 DRAIN is Ha to the accctlary depth, narrow 
at bottom, in which i is laid a ſmooth tree or cylin- 


". 


* Oftavo Edition. p. 437 
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dent Piees of wood, en et wache get „g 


fix inches diameter at the one end, and five 
at the other, having a ring faſtened in the 


thickeſt end. After ſtrewing a little ſand upon 
the upper fide of the tree, the clay or tougheſt 


Part of the contents of the trench are firſt thrown 


in upon it, and then the remainder, which is 


trod firmly down. By means of the ring and a 


rope through it, the tree is drawn out to within a 


foot or two of the ſmall or hinder end, and the 
fame operation repeated. —A. gentleman. who ha 
tried chis experiment ſays, * This clay pipe has con- 
ducted a ſmall rill of water a conſiderable way un- 


der ground for more than twenty years, without 


8 any ſign of failing.” 


On ſheep WEL a very ſimple ds of carry- | 


ing off ſurface water, by means of a ſtrong com- 
mon plough, may be effected in this manner: after 


turning up furrows, through the hollow parts of the 


field where the water is apt to ſtagnate, let a man 
with a ſpade pare off the looſe ſail, leaving the in- 
verted ſod or graſſy ſide: about three inches thick; 
this done, let him turn over the ſod into the furros; 
graſs ſide up. By this a canal or opening of three 


or four inches will be left in the bottom of the 


furrow, ſufficient to diſcharge a conſiderable quan- 
tity of water, which will readily ſubſide into it: 


A GREAT 
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A GREAT extent of ground may ſoon be gone over 
in this way, and when the furrows choke or grow 
up, the ſame operation can be repeated at very lit- 
tle expence. This is, peculiarly e for a 
paſtures ine by ſurface water. > e 4 Pn 


* : * * 
Co yt» £2 44-24. tens; 
8 E C * I. 
8 . 4 4 8 * 
1 4 - . . * : * : 


« 
2 


burn. as en 

Tax duration of hollow drains will Serena 
depend on the nature of the materials with which 

they are filled; and in ſome meaſure on the quality 

of the ſoil; as certain fpecies of land have'the pow- 
er of preſerving wood or other pains wee b 
much n others. l on 
SToxes laſt till PERS caches TOY the 
flowing of the water, and may laſt for ever. 
Wood periſhes in certain periods ; but it does not 
follow that the drains ſhould ſtop. If the earth 
arches, the water will neceſſarily continue to flow; | 
which is found to be the caſe when wood; ſtraw, 
and ſtubble ate rotten and gone. Drains that have 
been filled with buſhes and — (both which were 

| LL _ rotten)s 


— 
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rotten), have been obf erved to. run well forty yean 
after making. 5 


A 
——— > rr 
* 
p - 


o 
[2 
* 
Jy 
F * 
7 


, J 


Ov this ſubject, Mr. Young of Clare obſerve; 


« ] have never been able to aſcertain the duration D 
of the ſtubble with any degree of exactneſs, neither 
have I ever drained a field a ſecond time, but a 
drain will, ſometimes be ſtopped by carting on the 
land in the wet, or ſome other accidental cauſe; 

in which caſe, as ſoqn as it is diſcovered by the wet- or 

neſs of the place, my practice is, to make one or ne 

more freſh drains in different directions to the old in 
ones, and I have many times obſerved old drains, 
when cut acroſs, though there was not the leaſt ap- 

pearance of any vegetable ſubſtance remaining in all 

them, but full of looſe porous earth, at once run is, 

freely, or, according to my workmen's Phra fre 

bleed freſh.” WI 

; th: 

ce During the. wet weather, about the middle of Fl 

laſt April, I examined a field of ſix acres, which | 18 

land- drained in the month of November in the year the 


1773, and had the ſatisſaction to find every drain i in 
the field (except eo running 5 


ears 


CT, 
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SECT. xvn. 
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Draina ge of Si and Retentive Soils „ 5 means of 


Open Cuts, and the Proper F. ormation of Ridge and 
1 urrow. 1 


Ir has Alete been hinted in a Section IV. that, 
on ſome ſoils where the ſurface is very retentive, 


no number of covered drains can "RON? ah 


in drying the ground. 


In moſt of the central counties of England, and 
alſo in Flanders, the general mode of drying land, 
is, by ploughing it up in high and broad "ridges, 
from twenty to thirty, and even forty feet wide, 
with the centre or crown three or four feet higher 
than the furrows. The ſucceſsful practice of the 
Flemings ſhows clearly how effective this method 


is when well executed; for, by attentively keeping 
the furrows perfectly free from water, the land is 


kept in ſo dry a. ſtate, that all ſorts of crops flouriſh 
remarkably well : But in England, the ſame obſer- 
vation would not be juſt, for want of the lame at- 
tention to this mode of practice. In many in- 
ſtances, the furrows are not properly directed nor 
properly deepened, and the ridges too flat, by which 
the water ſtagnates in the hollows, and of courſe 

My renders 


— 10 * * 8 
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renders that part of the field worſe than loſt. This 
bad management has brought the method itſelf into 
ſuch diſcredit, that, in many places, they have been 
levelling their ridges at conſiderable expence, in or- 
der to adopt ſome other method of draining; an 
operation which, on clay ſoils, is certainly very 
imprudent ; for when the ridges are well rounded, 
not too high, and the furrows kept open and per- 
fectly free 8 retaining water, it muſt be eſteem- 
ed, for land of a very retentive ſurface, an excellent 
mode of e or for e it dry. 


33 has been written NE" high ridges, 5 
not with due conſideration of their propriety in ſuch 
lands; they have been applied on dry loams moſt 
abſurdly ; and from being perhaps a cuſtom in that 
part of the country, no diſcrimination has been 
made : But their being improper in ſome caſes, 
and ill managed in others, affords no juſt argument 
againſt them, when well adapted to the ſoil and wet- 
neſs of climate. 


Try prove of great utility, even although 
united with either open ſurface cuts or hollow 
drains, as wil! appear from the following informati- 
on that has been tranſmitted to the Board of Agri- 
eulture, on this + OE: | 


Mu. F Rancis Govupr, of Coſſington in Leiceſ- 


terſhire, has united in this manner the ridge method, 
| ; and 
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and hollow drains in the furrows, and with 2 ſucceſs 
that renders his En Eres „ 


Hs Wa uo That 5 foil is  fandy on o the *. 
face, from ſix to ten inches deep; red clay at the 
bottom, and in ſome places gravel, which throws 
the water upon the ſurface of the land; which foil 
we find not eaſily drained by croſs cuts, but 
quires hollow drains to be made in the furrows 1 
the ridges, which are made from five to ten yards 
broad. Their height varies; for ſummer corn we 
raiſe them ſix inches, but for winter crops twelve 
at the crown, above the bottom of the furrows. 
The hollow drains are thus dug: In turf ground, 
make the drain fifteen inches wide, and two feet 
deep, going down ſloping, +. Furſt take Aa ſpade and 
cut the turf out, then make uſe of another tool, 
made on purpoſe, ſomething like a cheeſe- taſter; 
at the head, where the man ſets his foot, is ſeven 
inches wide, going narrower downwards to the 
length of ſixteen inches, with which he digs out the 
other materials, whether it be ſand, gravel, or clay. 
If clay, they cut four inches deeper in the middle, 
at the bottom of the drain, and four inches wide, 
leaving two inches on each ſide, or what they call 
ſhoulders, to ſupport the turf, which is laid flat up- 
on it, with the graſs awake then fill it up 
again. If the land is of a mixed ſoil, ſuch as ſand, _ 
gravel, &c. it muſt be made with thorns or elm 
boughs, tram pled down, and the turf laid upon them 

| as 
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as before, cloſe to the fides of the drain, ſo that it 
makes as it were a wall; but where ſlab, late, or 
ſtone can be had, it is ſtill firmer. The bottom of 
the drain is about four inches wide, and workmen 
have a tool made the ſame way as a hoe, or in form 
of the letter L, with a half- round at the bottom, to 
ſcoop out the ſmall particles of earth that will re- 
main at the bottom of the drain. 
will aft good is unknown; but I can anſwer for 
fifteen years, and expect them to endure a much 
longer time even filled with buſhes: and the im. 
provement may, upon an average, be eſtimated*a 


one fourth increaſe in the crops.” | 


Tur mode of ridging and croſs. thoroughing 
(furrowing) land in the Carſe of Gowrie, Pertſhire, 
is particularly deſcribed in the following valuable 
communication, by George Paterſon, Eſq. of Caſtle 
ait in that county. 


As clay | is perfectly i impervious to > water, ſurface 
draining | is the only means by which this ſpecies of 
improvement can be accompliſhed ; ; and all over 
the Carſe of Gowrie this operation 1s extremely 
ſimple. There are certain large common drains, 
which paſs through the diſtrict in different direc- 
tions,  ſultcicatly capacious to receive the water 
drained from the fields by the ditches which fur- 
round them, and of ſuch a level as to carry it clear 


off, and to empty their contents into the river Tay. 
There 


* 
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There are alſo ditches which furround, every farm, 
or pals through them, as their ficuarion. may require, 
but in ſuch manner as to. communicate with every. 
field upon the farm, Theſe ditches are made from 
two to four feet wide at top, and from one and 4 
half to one foot at the bottom, a ſhape which pre- 
vents their ſides from falling in; but even then they 
muſt be cleanſed and ſcoured « every year, at a confj- 
derable expence. If the fields be of an uniform 
level ſurface, the common furrows between the 
ridges, provided they be ſufficiently deepened, at 
their extremities, will ſerve ta lay the grounds dry; 
but as it ſeldom. happens that any field is ſo com- 
pletely free of inequalities, the laſt operation, after 
it is fown and harrowed in, is to draw a furrow with 
the plough through every hollow in the field, which 
lie in ſuch a direction that it can be guided through | 
them ſo as to make a free communication with any 
of the ditches which ſurround the farm, or with a any 
of the furrows between the ridges, which may ſerve 
as a conductor to carry the water off to the ſur- 
rounding ditches. When this tract is once open- 
ed with the plough, it is widened, cleared out, and 
ſo ſhaped with the ſpade, that it may run no riſk of 
filling up. Irs width from 6 inches to a foot, ac- 
cording to irs depth, which muſt depend upon the 
level of the field; but the breadth of a ſpade at bot: 
tom is a good general rule. It frequently happens 
that there are inequalities in ſeveral parts of the 


ſame field, -which do not extend acroſs i or which 
do 
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do not paſs through i it in any dteckion that 2 Plough 
can follow ; but which may extend over two rid ges, 
- or one ridge, or even part of a ridge.. Such re. 
quire an open communication to be made with any 
furrow which may ſerve as 4 conductor to carry off 
the water, which are always made with the ſpade.- _ 
All theſe open communications are here called 
gags, and to keep them perfectly clear, is 2 very 
eſſential part of every Carſe farmer 's atrention. = 


— 


Ir is as yet a general practice i in the Carſe to 
have head ridges, as they are called, at the two ex- 
tremities of each field, i. . the riſing ground up- 
on which the plough turns is Jaid up in the ſhape of 
2 tranſverſe ridge, higher in the middle and falling 
off at each ſide ; fo that a gaa is made in the courſe 
of the inner furrow, with which the whole furrows 
between the longitudinal ridges communicate, and 
into which they pour all their ſurface water, which 
1s carried off by ſimilar gaas, or openings, cut 
through the head ridges at convenient diſtances, 
and by which the whole is emptied into the adjoin- 
ing ditches, and by them i into the main drain. 


IT is ſuppoſed, that it would be a much better 
plan, inſtead of forming head ridges as above de- 
ſcribed, to lay the earth up to the ends of the lon- 
gitudinal ridges, uniformly, which could eaſily be 
done, with a little more trouble, by returning with 


| an empty plough. There would then be no de preſ 
| Gon 
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| fion between the longitudinal and tranſverſe ridges ; 


of courſe no occaſion for a gaa; and by cutting 


fairly through the. head ridges oppoſite to every lon- 


gitudinal furrow, a freer paſſage would be given to 
the ſurface water from the whole field to the adjoin- 
ing ditch, and of courſe. the W be more com- 
Peck; 4 


- BesIDEs all this, an experienced Carſe farmer 
will take care that his grounds are carefully plough- 
ed; that the land is laid up equally, that no inequa- 
lities are left ſo as to hold water: That the ridges 
are properly rounded, neither too high nor too low, 
but as near as poſſible to the ſection of a large eir- 
cle; by which the ſurface water will eaſily drain off 
without lodging; and while the crowns are not too 
much enriched, nor the furrows impoveriſhed, the 
whole will be made equally fertile, dry and prolific, 
and not unfrequently be acceſſible to the plough 
earlier in the ſpring than the fields upon the declivi- 
ties of the ſurrounding hills. 


2 Tus method Mr. Paterſon has followed up on all the fields whichbe has 
levelled, | 
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Trex following method of draining clay ſoils, wet W th 
from rain or ſurface water, has been practiſed by th 
Sir Henry Fletcher, Bart. a member of the Board fo 
of Agriculture, with great ren „ th 
ſo 


Tun upper ſoil, or that 3 A clay, was from WW fo! 
four to ten inches deep, and of good quality; but of 
being in a mountainous part of the country, and near the 
the ſea a great quantity of rain fell, which always thi 
kept up the upper ſoil full of water, and produced in 


a very coarſe graſs, not more than 38. an acre.— ſp 
The ſubſtratum of clay was of very, great depth. to 
The mode he firſt purſued, and which proved too cut 
expenſive, was the common-one of the country; an 
the drains twenty inches or two feet wide and deep, ſto 
fquare, and filled up promiſcuouſly with quarried bu 
ſtones to within nine inches of the ſurface. The anc 
quantity of ſtones thus requiſite was ſo great, that On 
the quarrying and diſtant cartage came abun- lids 
dantly too high; fo that the total expence did not don 
amount to leſs than 32d. or 4d. per yard, and by ket 
14 | | the acre to 10l. To leſſen ſo heavy an expence, the 
*N 3 
41 
Fl 
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he changed the method to that which he. has fol- 


loved for many years, viz. On graſs land he digs 
twenty two inches deep; the firſt ſpit is of the 
turf, which is dug carefully out, and preſerved un- 
broken, graſs ſide up, along one ſide of che cut; 

then, with a very ſtrong ſpade, eighteen inches long, 
ſix inches wide at top, and two at the bottom, he 
digs a ſpit in the clay, which the men ſpread about 
the land on the fide of the drain oppoſite to where 
the turfs were laid, as far as poſſible from the drain, 
ſo as none may get in again. & ſeoop to clear out 
the fragments 1 in the bottom follows, which are al- 
ſo ſpread in like manner. They are then ready 
for filling ; and in doing this, he takes three ſtones: 
of a thin flat form, two of which are placed againſt 
the ſides of the drain, meeting at bottom; and the”. 
third caps the other two, as repreſented by No. 3. 
in the Plate of Sections. — Thus a hollow triangular: 
ſpace | is left to convey the water, which is ſubject 
to no accidents that can fill it up, or impede the 
current. Stones always fink deeper in the ground; 
and, in the common method, this frequently cauſes 

ſtoppages by their being partly buried in the clay; 
but the triangle, when it ſubſides, does it regularly, 

and keeps its form and'paſſage for the water clear. 

One cart load of ſtones, in this way, will do a con- 

liderable length of drain. They are carefully laid 
down by the ſide of the cut with a ſhiovel or baſ- 

ket; and if there are any ſmall refuſe ſtones left on 
the ground after the drain is ſet, they are thrown 
in 
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in above. The ſtones being thus fixed, the ſods are 
laid on them with the graſs ſide downwards, and 
none of the clay uſed in filling up. 

Tax expence is a halfpenny per yard, the men 
earning 28. and 28. 6d. e day. 


II is always a to + fwd them twice; firſt, 
when the drains are opened, to ſce if they are of the 
the proper depth; ſecond, when the tones are er 
| before the ſed 1 is laid in. 


[| 


IN reed! to the diſtance neceffiry, from drain to 
"5 Sir Henry tried them at-ten yards ; but the 
ſpaces in the middle between them were not ſuffi- 
ciently drained. At five yards aſunder they were 
perfectly effective in the moſt retentive ſoil; at 
fix anſwered well; but he found that they would 
not operate a cure any where, if more than ſeven 
yards aſunder. Drains made in this manner, give, 
after many years, no ſign of failing, and will pro- 
bably laſt for a very long period, 


THe Engliſh acre being four thouſand eight hun- 
dred and forty ſquare yards, the neareſt ſquare of 
that is ſeventy yards ; and a ſquare of ſeventy yards, 
drained at ſeven yards diſtant, is ten drains of ſe- 
venty yards each; conſequentiy there! is ſeven hun- 


dred yards of drain in an acre, or one hundred 
| roods 


Of 
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| roods of ſeven yards each, which at a halſpenny 4 oy 
yard, is 11. 9s. 2d. per acre. | ; 


Wuen this is the orice: the ſtones are half a 
mile diſtant; if further off, allowance muſt be made 
for the extra eartage; or when the ground turns 
out ſtony, hard and ill to dig, a farther allowance i is 
likewiſe made. | 


SECT. XIX. 
Of the Benefit derived from Draining in general. 


In the introduction, I have mentioned ſome of 
the advantages that ariſe from a proper drainage of 
land, and alſo, what further benefit may be derived, 
from the principles of Mr. Elkington's ſyſtem being 
applied to other uſeful purpoſes. Here, I ſhall. 

| only add a few obſervations communicated 'to-the 
Board on this ſubject. 5 


0 all the improvements by which intelligent 
huſbandry has advanced the value of land, to the 
equal benefit of the owner, occupier, and to the 


public, there is not perhaps another from which ſo 
many 
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many e have been derived, at 8 moderate 


Soits that are wet from ſpring or from rain wa- J 
ter, are equally unproductive, till laid dry.— Sea . 
ſons of tillage art loſt, if the land is in an arable 5 
ftate®, and in very wet years, its produce ig ſcanty d 
and precarious; but when well drained, all other T 
exertions of good huſbandry are attended with be- 0 
neficial conſequences, and take full effect. —The 
farmer thrives on the ſame farm on which his pre- 5 
deceſſor was ruined! Of its effects on graſs land, bo: 
Lord Petre obſerves, that “The land after drain- Sf 
ing, not being ſo much chilled by the long continu- 2 
- ance of the winter water on the ſurface, produces A | 
_ earlier vegetation in the ſpring ; the graſs is ren- oY 
dered of a betrer kind; the white clover is encou- N 3 
raged, which ſeldom fails in Eſſex and in Hertford- . 
ſhire to chequer the land. direled fields with its ſweet I f.. 
appearance.” And again,— —* Tillage land is much far 
more manageable, it dries gradually and early in 
the ſpring; the bad effects of land being catched 
full of water, when the parching winds in March 4 
ſuddenly harden the ſurface of vet grounds, is pre. _ 
vented 4 
* Trar the ancient Romans were ſenſible of hs, ES wet land was ft TM 
the 


neither for being ploughed, harrowed, nor planted, Columella obſerves, © Ne 
lutoſus ager tractetur. Nam que limoſa verſantur arva toto anno deſinunt poſe 


tractati, nec ſunt habilia ſementi, aut occaſioni, aut ſtationi. 


' 


Col. Lib, II. cap. ir. - at 


— 
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vented and the earth breaks kindly. "This" in a 
| ſhort time alters the very nature of the ſoil; the 


weeds and graſſes change their colour; every plant 


that grows loſes the appearance of rankneſs; the 


corn increaſes in quantity : and weight ; - and every 
benefit a farmer can wiſh, is more or leſs the conſe- 
quence of this firſt of all i improvements, in Propor- 


tion as the ſoil draws well or ill.“ 


ot 


2 the further advantages * the prac- 
tice on arable land, he likew iſe obſerves, W The 


great advantage of land draining, is, we can plough 


earlier in the ſpring, and later in the autumn ; and 
it certainly makes the land tilth eaſier, and the land 
can be kept clean with leſs expence ; but it is too 
much for the farmer to expect his return the firſt 
crop. I believe I have known ſome particular 
piece that has repaid the expence in two crops.— 
It certainly is a very beneficial] improvement to the 
farmer.” - 


Mx. Youns of Clare ſays, © I have a field that 


uſed to be ſo wet and poachy in the winter, as 


not to be able to bear the weight of a ſheep; I land- 
drained and fallowed it ; then ſowed it with wheat, 
without any manure, and had a crop equal to half 
the value of the land,” 


In ſpeaking of the i improvenients in the county 
of Eſſex, Mr. Vancouver has the following remark 


On 
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on the importance of draining. © T here is no im- 
provement to which the heavy land huſbandry of 
this county owes ſo much, as to the fortunate intro- 
duction and continuance of the practice of hollow 
draining. The means of melioration, and the con- 
ſequent ſources of fertility thence derived from the 
ſoil, over and above what it formerly yielded, are 
not more important and valuable in the preſent day, 
than permanent and precious, as they muſt prove 
in their conſequences hereafter. The few inſtances | 
of invincible blindneſs to the beneficial effects of 
this excellent practice, go no farther than to prove, 
that where the work is not properly executed, it 
never ceaſes to fail in 1 producing the deſired ef. 


ta.” 


CONCLUSION, 


* k 
* of | 


6 5 by 1 
CONCLUSION. 


| nave thus endeavoured” to explain, in as pre- 
ciſe and explicit a manner as the nature of the ſub- 
ject would permit, the various circumſtances and 
data, on which the Art of Draining Land is found-- 
ed; together with the manner of its application in 
different caſes, and ſuch directions as I hope will 
enable the practical TIN to profit, * the ae 
very. | 


It will afford me the moſt laſting ſatisfaction, if 
this, account is found materially to contribute, in 
extending the knowledge and practice of an art, of 
ſuch general importance, and ſo likely to promote 

the intereſt of che N and of the e in ge- 


neral. 
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